This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-075541 
(43)Date of publication of application : 14.03.2000 



(51)Int.CI. 




G03G 9/08 






G03G 9/09 








G03G 9/087 








G03G 15/08 




(21 Application number : 


11-019920 


(71)Applicant 


: CANON INC 


(22)Date of filing : 


28.01.1999 


(72)Inventor : 


MORIKI YUJI 



KAWAKAMI HIROAKI 
YANAI SHINYA 
MAGOME MICHIHISA 
OKADO KENJI 
CHIBA TATSUHIKO 



(30)Priority 

Priority number : 10015452 Priority date : 28.01.1998 Priority country : JP 
10171578 18.06.1998 

JP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner with which an image excellent in image density 
stability and reproducibility of a precise part and no fog can be obtd. without causing 
deterioration in the toner even for long-term use. 

SOLUTION: This toner contains toner particles and fine powder as an external additive. In the 
distribution of circularity and in the distribution of grain size calculated as equivalent diameters 
of corresponding circles measured by a flow-type particle image analyzer, the particles have 
0.950 to 0.995 average circularity, the max. X in the region of 3.0 to 9.0 |im diameter calculated 
as circles and the max. Y in the region of 0.60 to 2.00 jim diameter of corresponding circles, and 
contains particles having >0.60 jam and <2.00 |im diameter of corresponding particles by 8.0 to 
30.0% in number. The fine powder as an external additive contains an inorg. fine powder (A) 
having >1 nr^m and <30 mjim number average major axial length of primary particles, and a 
nonspherical inorg. fine powder (B) having 30 to 600 mjxm number average major axial length 
and >1 50 shape factor SF-1 produced by aggregation of plural particles. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In a toner which has a toner particle containing binding resin and a coloring agent, and 
external additive impalpable powder at least this toner In circularity distribution of a particle 
measured by flow type particle image analysis apparatus, and particle size distribution by 
projected area diameter Have average circularity of 0.950 thru/or 0.995 and it has the maximal 
value X to a projected area diameter 3.0 thru/or a 9.0-microitieter field: Or it contains several" 
30.0%. a projected area diameter 0.60 thru/or a 2.00-micrometer field — the maximal value Y — 
having — a 0.60-micrometer or more projected area diameter [ less than 2.00 micrometer ] 
particle — 8.0 — this external additive impalpable powder Shape factor SF-1 by which an 
individual number average major axis of a primary particle was generated on this toner particle 
when 1 or more mmum two or more non-subtlety powder (A) and particles of less than 30 mmum 
united is larger than 150. And a toner characterized by an individual number average major axis 
having 30 thru/or non-globular form-like non-subtlety powder (B) of 600mmum at least. 
[Claim 2] This toner is a toner according to claim 1 characterized by having average circularity 
of 0.960 thru/or 0.995 in circularity distribution of a particle measured by flow type particle 
image analysis apparatus. 

[Claim 3] This non-subtlety powder (A) is a toner according to claim 1 or 2 characterized by a 
primary particle having an individual number average major axis of 1 mmum thru/or 25mmum on 
this toner particle. 

[Claim 4] This non-subtlety powder (A) is a toner according to claim 1 to 3 characterized by a 
primary particle having a ratio (a major axis/minor axis) of a major axis of 1.0 thru/or 1.5, and a 
minor axis on this toner particle. 

[Claim 5] Non-globular form-like non-subtlety powder (B) is a toner according to claim 1 to 4 
characterized by having an individual number average major axis of 30mmum thru/or 300mmum 
on this toner particle. 

[Claim 6] On this toner particle, this non-globular form-like non-subtlety powder (B) is a toner 
according to claim 1 to 5 generated when two or more primary particles which have the average 
of the diameter of fillet minimum width of face of 30mmum thru/or 200mmum unite. 
[Claim 7] This non-subtlety powder (A) is a toner according to claim 1 to 6 characterized by 
having specific surface area by nitrogen adsorption with a BET adsorption method of 50 thru/or 
150m2 / g. 

[Claim 8] This non-globular form-like non-subtlety powder (B) is a toner according to claim 1 to 
7 characterized by having specific surface area by nitrogen adsorption with a BET adsorption 
method of 20 thru/or 90m2 / g. 

[Claim 9] This non-subtlety powder (A) is a toner according to claim 1 to 8 characterized by 
having shape factor SF-1 of 100 thru/or 125 on this toner particle. 

[Claim 10] This non-globular form-like non-subtlety powder (B) is a toner according to claim 1 
to 9 characterized by having shape factor SF-1 [ larger ] than 190 on this toner particle. 
[Claim 11] This non-globular form-like non-subtlety powder (B) is a toner according to claim 1 
to 9 characterized by having shape factor SF-1 [ larger ] than 200 on this toner particle. 
[Claim 12] On this toner particle, a primary particle exists in independent or the condition of 
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having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 
0.5micrometerx0.5micrometer area 20 or more pieces, And a toner according to claim 1 
characterized by non-globular form-like non-subtlety powder (B) existing on the surface of 1 
thru/or 20 pieces, and this toner particle on an average per 1.0micrometerx1.0micrometer area. 
[Claim 13] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 
0.5micrometerx0.5micrometer area 25 or more pieces, And a toner according to claim 1 
characterized by non-globular form-like non-subtlety powder (B) existing on the surface of 2 
thru/or 18 pieces, and this toner particle on an average per 1.0micrometerx1.0micrometer area. 
[Claim 14] This toner is a toner according to claim 1 to 13 characterized for this non-subtlety 
powder (A) by 0.1 thru/or carrying out 3.0 weight **** into this toner 100 weight section. 
[Claim 15] This toner is a toner according to claim 1 to 14 characterized for this non-globular 
form-like non-subtlety powder (B) by 0.1 thru/or carrying out 3.0 weight **** into this toner 100 
weight section. ^ ... _ _ 

[Claim 16] This non-subtiety powder (A) and this non-globular form-like non-subtlety powder 
(B) are a toner according to claim 1 to 15 characterized by having a particle chosen from a 
group who consists of a silica, an alumina, titanias, and those suboxides. 

[Claim 17] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 

(B) are a toner according to claim 1 to 15 characterized by having a silica particle. 

[Claim 18] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 

(B) are a toner according to claim 1 to 17 characterized by having silicone oil. 

[Claim 19] a polymerization nature monomer constituent with which this toner particle contains a 

polymerization nature monomer and a coloring agent at least — the bottom of existence of a 

polymerization initiator — a solvent — a toner according to claim 1 to 18 characterized by being 

manufactured by polymerization method which carries out a polymerization in a body. 

[Claim 20] This toner particle is a toner according to claim 1 to 18 characterized by being 

manufactured by polymerization method which carries out the suspension polymerization of the 

polymerization nature monomer constituent which contains a polymerization nature monomer 

and a coloring agent at least in basin system data medium under existence of a polymerization 

initiator. 

[Claim 21] This toner is a toner according to claim 1 to 20 characterized by being a nonmagnetic 
toner. 

[Claim 22] This toner is a toner according to claim 1 to 20 characterized by being used as an 
one component system developer. 

[Claim 23] It is the toner according to claim 1 to 20 characterized by for this toner being a 
nonmagnetic toner and using this nonmagnetic toner as a nonmagnetic one component system 
developer. 

[Claim 24] In a binary system developer which has a toner which has a toner particle and 
external additive impalpable powder which contain binding resin and a coloring agent at least, and 
a carrier this toner In circularity distribution of a particle measured by flow type particle image 
analysis apparatus, and particle size distribution by projected area diameter Have average 
circularity of 0.950 thru/or 0.995 and it has the maximal value X to a projected area diameter 3.0 
thru/or a 9.0-micrometer field. Or it contains several 30.0%. a projected area diameter 0.60 
thru/or a 2.00-micrometer field — the maximal value Y — having — a 0.60-micrometer or more 
projected area diameter [ less than 2.00 micrometer ] particle — 8.0 — this external additive 
impalpable powder Shape factor SF-1 by which an individual number average major axis of a 
primary particle was generated on this toner particle when 1 or more mmum two or more non- 
subtlety powder (A) and particles of less than 30 mmum united is larger than 150. And a binary 
system developer characterized by an individual number average major axis having 30 thru/or 
non-globular form-like non-subtlety powder (B) of 600mmum at least. 
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[Claim 25] This toner is a binary system developer according to claim 24 characterized by having 
average circularity of 0.960 thru/or 0.995 in circularity distribution of a particle measured by flow 
type particle image analysis apparatus. 

[Claim 26] This non-subtlety powder (A) is a binary system developer according to claim 24 or 

25 characterized by a primary particle having an individual number average major axis of Immum 
thru/or 25mmum on this toner particle. 

[Claim 27] This non-subtlety powder (A) is a binary system developer according to claim 24 to 

26 characterized by a primary particle having a ratio (a major axis/minor axis) of a major axis of 
1.0 thru/or 1.5, and a minor axis on this toner particle. 

[Claim 28] Non-globular form-like non-subtlety powder (B) is a binary system developer 
according to claim 24 to 27 characterized by having an individual number average major axis of 
30mmum thru/or 300mmum on this toner particle. 

[Claim 29] On this toner particle, this non-globular form-like non-subtlety powder (B) is a binary 
system developer according to claim 24 to 28 generated when two or more primary particles 
which have the average of the diameter of fillet minimum width of face of 30mmum thru/or 
200mmum unite. 

[Claim 30] This non-subtlety powder (A) is a binary system developer according to claim 24 to 
29 characterized by having specific surface area by nitrogen adsorption with a BET adsorption 
method of 50 thru/or 1 50m2 / g. 

[Claim 31] This non-globular form-like non-subtlety powder (B) is a binary system developer 
according to claim 24 to 30 characterized by having specific surface area by nitrogen adsorption 
with a BET adsorption method of 20 thru/or 90m2 / g. 

[Claim 32] This non-subtlety powder (A) is a binary system developer according to claim 24 to 
31 characterized by having shape factor SF-1 of 100 thru/or 125 on this toner particle. 
[Claim 33] This non-globular form-like non-subtlety powder (B) is a binary system developer 
according to claim 24 to 32 characterized by having shape factor SF-1 [ larger ] than 190 on this 
toner particle. 

[Claim 34] This non-globular form-like non-subtlety powder (B) is a binary system developer 
according to claim 24 to 32 characterized by having shape factor SF-1 [ larger ] than 200 on this 
toner particle. 

[Claim 35] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 20 or more pieces, And a binary system developer according 
to claim 24 characterized by non-globular form-like non-subtlety powder (B) existing on the 
surface of 1 thru/or 20 pieces, and this toner particle on an average per 
1 .Omicrometerxl .Omicrometer area. 

[Claim 36] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 25 or more pieces, And a binary system developer according 
to claim 24 characterized by non-globular form-like non-subtlety powder (B) existing per 
1. Omicrometerxl. Omicrometer area on the surface of an average of 2 thru/or 18 pieces, and this 
toner particle. 

[Claim 37] This toner is a binary system developer according to claim 24 to 36 characterized for 
this non-subtlety powder (A) by 0.1 thru/or carrying out 3.0 weight **** into this toner 100 
weight section. 

[Claim 38] This toner is a binary system developer according to claim 24 to 37 characterized for 
this non-globular form-like non-subtlety powder (B) by 0.1 thru/or carrying out 3.0 weight **** 
into this toner 100 weight section. 

[Claim 39] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are a binary system developer according to claim 24 to 38 characterized by having a particle 
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chosen from a group who consists of a silica, an alumina, titanias, and those suboxides. 
[Claim 40] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are a binary system developer according to claim 24 to 38 characterized by having a silica 
particle. 

[Claim 41] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are a binary system developer according to claim 24 to 40 characterized by having silicone 
oil. 

[Claim 42] a polymerization nature monomer constituent with which this toner particle contains a 
polymerization nature monomer and a coloring agent at least — the bottom of existence of a 
polymerization initiator — a solvent — a binary system developer according to claim 24 to 41 
characterized by being manufactured by polymerization method which carries out a 
polymerization in a body. 

[Claim 43] This toner particle is a binary system developer according to claim 24 to 42 
characterized by being manufactured by polymerization method which carries out the suspension 
polymerization of the polymerization nature monomer constituent which contains a 
polymerization nature monomer and a coloring agent at least in basin system data medium under 
existence of a polymerization initiator. 

[Claim 44] This toner is a toner according to claim 24 to 41 characterized by being a 
nonmagnetic toner. 

[Claim 45] (I) — with a toner an electrostatic latent image of latent-image formation production 
process; (III) this latent-image support which forms an electrostatic latent image in latent-image 
support by which electrification production process; (II) electrification charged in latent-image 
support for supporting an electrostatic latent image was carried out In an image formation 
method of having imprint production process; which imprints a toner image formed on 
development production process; which develops negatives and forms a toner image, and (IV) 
this latent-image support to imprint material this toner It has a toner particle and external 
additive impalpable powder which contain binding resin and a coloring agent at least This toner 
In circularity distribution of a particle measured by flow type particle image analysis apparatus, 
and particle size distribution by projected area diameter Have average circularity of 0.950 
thru/or 0.995 and it has the maximal value X to a projected area diameter 3.0 thru/or a 9.0- 
micrometer field. Or it contains several 30.0%. a projected area diameter 0.6 thru/or a 2.00- 
micrometer field — the maximal value Y — having — a 0.60-micrometer or more projected area 
diameter [ less than 2.00 micrometer ] particle — 8.0 — this external additive impalpable powder 
Shape factor SF-1 by which an individual number average major axis of a primary particle was 
generated on this toner particle when 1 or more mmum two or more non-subtlety powder (A) 
and particles of less than 30 mmum united is larger than 1 50. And an image formation method 
characterized by an individual number average major axis having 30 thru/or non-globular form 
inorganic impalpable powder (B) of 600mmum at least. 

[Claim 46] This toner is the image formation method according to claim 45 characterized by 
having average circularity of 0.960 thru/or 0.995 in circularity distribution of a particle measured 
by flow type particle image analysis apparatus. 

[Claim 47] This non-subtlety powder (A) is the image formation method according to claim 45 or 

46 characterized by a primary particle having an individual number average major axis of Immum 
thru/or 25mmum on this toner particle. 

[Claim 48] This non-subtlety powder (A) is the image formation method according to claim 45 to 

47 characterized by a primary particle having a ratio (a major axis/minor axis) of a major axis of 
1.0 thru/or 1.5, and a minor axis on this toner particle. 

[Claim 49] Non-globular form-like non-subtlety powder (B) is the image formation method 
according to claim 45 to 48 characterized by having an individual number average major axis of 
30mmum thru/or 300mmum on this toner particle. 

[Claim 50] On this toner particle, this non-globular form-like non-subtlety powder (B) is the 
image formation method according to claim 45 to 49 generated when two or more primary 
particles which have the average of the diameter of fillet minimum width of face of 30mmum 
thru/or 200mmum unite. 
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[Claim 51] This non-subtlety powder (A) is the image formation method according to claim 45 to 
50 characterized by having specific surface area by nitrogen adsorption with a BET adsorption 
method of 50 thru/or 150m2 / g. 

[Claim 52] This non-globular form-like non-subtlety powder (B) is the image formation method 
according to claim 45 to 51 characterized by having specific surface area by nitrogen adsorption 
with a BET adsorption method of 20 thru/or 90m2 / g. 

[Claim 53] This non-subtlety powder (A) is the image formation method according to claim 45 to 
52 characterized by having shape factor SF-1 of 100 thru/or 125 on this toner particle. 
[Claim 54] This non-globular form-like non-subtlety powder (B) is the image formation method 
according to claim 45 to 53 characterized by having shape factor SF-1 [ larger ] than 190 on this 
toner particle. 

[Claim 55] This non-globular form-like non-subtlety powder (B) is the image formation method 
according to claim 45 to 53 characterized by having shape factor SF-1 [ larger ] than 200 on this 
toner particle. 

[Claim 56] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 20 or more pieces, And an image formation method according 
to claim 45 characterized by non-globular form-like non-subtlety powder (B) existing on the 
surface of 1 thru/or 20 pieces, and this toner particle on an average per 
1.0micrometerx1.0micrometer area. 

[Claim 57] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 25 or more pieces, And an image formation method according 
to claim 45 characterized by non-globular form-like non-subtlety powder (B) existing on the 
surface of 2 thru/or 18 pieces, and this toner particle on an average per 
1 .Omicrometerx 1 .Omicrometer area. 

[Claim 58] This toner is the image formation method according to claim 45 to 57 characterized 
for this non-subtlety powder (A) by 0.1 thru/or carrying out 3.0 weight **** into this toner 100 
weight section. 

[Claim 59] This toner is the image formation method according to claim 45 to 58 characterized 
for this non-globular form-like non-subtlety powder (B) by 0.1 thru/or carrying out 3.0 weight 
**** into this toner 100 weight section. 

[Claim 60] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are the image formation method according to claim 45 to 59 characterized by having a 
particle chosen from a group who consists of a silica, an alumina, titanias, and those suboxides. 
[Claim 61] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are the image formation method according to claim 45 to 59 characterized by having a silica 
particle. 

[Claim 62] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are the image formation method according to claim 45 to 61 characterized by having silicone 
oil. 

[Claim 63] a polymerization nature monomer constituent with which this toner particle contains a 
polymerization nature monomer and a coloring agent at least — the bottom of existence of a 
polymerization initiator — a solvent — an image formation method according to claim 45 to 62 
characterized by being manufactured by polymerization method which carries out a 
polymerization in a body. 

[Claim 64] This toner particle is the image formation method according to claim 45 to 62 
characterized by being manufactured by polymerization method which carries out the suspension 
polymerization of the polymerization nature monomer constituent which contains a 
polymerization nature monomer and a coloring agent at least in basin system data medium under 
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existence of a polymerization initiator. 

[Claim 65] This toner is the image formation method according to claim 45 to 46 characterized 
by being a nonmagnetic toner. 

[Claim 66] This toner is the image formation method according to claim 45 to 64 characterized 
by being used as an one component system developer. 

[Claim 67] It is the image formation method according to claim 45 to 64 which this toner is a 
nonmagnetic toner and is characterized by using this nonmagnetic toner as a nonmagnetic one 
component system developer. 

[Claim 68] It is the image formation method according to claim 45 to 64 which this toner is a 
nonmagnetic toner and is characterized by mixing with a carrier and using this nonmagnetic 
toner as a binary system developer. 

[Claim 69] A toner image which a toner image which this imprint material is record material and 
is formed on this latent-image support was directly imprinted by this record material, and was 
imprinted on this record material is the image formation method according to claim 45 to 68 
characterized by establishing this record material. 

[Claim 70] A toner image which this imprint material is a middle imprint object, and is formed on 
this latent-image support A toner image which a toner image which was primarily imprinted by 
this middle imprint object and was primarily imprinted on this middle imprint object was 
secondarily imprinted by record material, and was secondarily imprinted on this record material is 
the image formation method according to claim 45 to 68 characterized by establishing this 
record material. 

[Claim 71] This image formation method is an electrification production process charged in 
latent-image support for supporting (i) electrostatic latent image.; 

(ii) A latent-image formation production process which forms an electrostatic latent image in 
electrified latent-image support; 

(iii) An imprint production process which imprints a color toner, image formed on development 
production process; which develops an electrostatic latent image of this latent-image support 
with a color toner chosen from a group who consists of a cyanogen toner, a Magenta toner, and 
a yellow toner, and forms a color toner image, and (iv) this latent-image support to imprint 
material; 

Are ****(ing) and a production process of the above (i) thru/or (iv) is repeated using a color 
toner of other colors one by one twice or more. It is the color picture formation method which 
forms a multicolor color toner image on this imprint material. This cyanogen toner It has a 
cyanogen toner particle and this external additive impalpable powder which contain binding resin 
and a cyanogen coloring agent at least. This Magenta toner It has a Magenta toner particle and 
this external additive impalpable powder which contain binding resin and a Magenta coloring 
agent at least. This yellow toner An image formation method according to claim 45 to 70 
characterized by having a yellow toner particle and this external additive impalpable powder 
which contain binding resin and a yellow coloring agent at least 

[Claim 72] In addition to this cyanogen toner, this Magenta toner, and this yellow toner, a toner 
of four colors of a black toner is used. A production process of the above (i) thru/or (iv) is 
repeated using a toner of other colors one by one 4 times. It is the image formation method 
according to claim 71 characterized by being the full color image formation method which forms 
a color toner image of four colors on this imprint material, and this black toner having a black 
toner particle and this external additive impalpable powder which contain binding resin and a 
black coloring agent at least. 

[Claim 73] This image formation method is the image formation method according to claim 45 to 
72 characterized by having further a cleaning production process for collecting toners which 
remain on the surface of this latent-image support after an imprint production process. 
[Claim 74] This cleaning production process is the image formation method according to claim 73 
characterized by using a cleaning method before development to which cleaning of this latent- 
image support surface is performed by cleaning member which is after an imprint production 
process and contacts on this latent-image support surface before a development production 
process. 
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[Claim 75] It is the image formation method according to claim 74 which this cleaning production 
process is after an imprint production process in this cleaning method before development, and 
is characterized by being carried out before an electrification production process. 
[Claim 76] The imprint section in this imprint production process, a live part in this electrification 
production process, and the development section in this development production process It is 
arranged along the migration direction of this latent-image support in order of this imprint 
section, this live part, and this development section. Between this imprint section and this live 
part and between this live part and this development section A cleaning member for collecting 
toners with which all remain on this latent-image support surface in contact with this latent- 
image support surface does not exist. This cleaning production process While developing an 
electrostatic latent image with which a developer which holds this toner at the time of a 
development production process is supported by this latent-image support with this toner An 
image formation method according to claim 73 characterized by using a development coincidence 
cleaning method with which cleaning of this latent-image support surface is performed when this 
developer collects toners which remain on this latent-image support surface. 
[Claim 77] In an equipment unit with which a main part of image formation equipment is equipped 
removable this equipment unit A toner as an one component system developer which has a toner 
particle containing binding resin and a coloring agent, and external additive impalpable powder at 
least; An one component system developer held in development container [ for holding this one 
component system developer ]; and this development container is supported. It has developer 
support for conveying to a development field. And this toner In circularity distribution of a 
particle measured by flow type particle image analysis apparatus, and particle size distribution by 
projected area diameter Have average circularity of 0.950 thru/or 0.995 and it has the maximal 
value X to a projected area diameter 3.0 thru/or a 9.0-micrometer field. Or it contains several 
30.0%. a projected area diameter 0.60 thru/or a 2.00-micrometer field — the maximal value Y — 
having — a 0.60-micrometer or more projected area diameter [ less than 2.00 micrometer ] 
particle — 8.0 — this external additive impalpable powder Shape factor SF-1 by which an 
individual number average major axis of a primary particle was generated on this toner particle 
when 1 or more mmum two or more non-subtlety powder (A) and particles of less than 30 mmum 
united is larger than 150. And an equipment unit characterized by an individual number average 
major axis having 30 thru/or non-globular form-like non-subtlety powder (B) of 600mmum at 
least. 

[Claim 78] This toner is an equipment unit according to claim 77 characterized by having average 
circularity of 0.960 thru/or 0.995 in circularity distribution of a particle measured by flow type 
particle image analysis apparatus. 

[Claim 79] This non-subtlety powder (A) is an equipment unit according to claim 77 or 78 
characterized by a primary particle having an individual number average major axis of Immum 
thru/or 25mmum on this toner particle. 

[Claim 80] This non-subtlety powder (A) is an equipment unit according to claim 77 to 79 
characterized by a primary particle having a ratio (a major axis/minor axis) of a major axis of 1.0 
thru/or 1.5, and a minor axis on this toner particle. 

[Claim 81] Non-globular form-like non-subtlety powder (B) is an equipment unit according to 
claim 77 to 80 characterized by having an individual number average major axis of 30mmum 
thru/or 300mmum on this toner particle. 

[Claim 82] On this toner particle, this non-globular form-like non-subtlety powder (B) is an 
equipment unit according to claim 77 to 81 generated when two or more primary particles which 
have the average of the diameter of fillet minimum width of face of 30mmum thru/or 200mmum 
unite. 

[Claim 83] This non-subtlety powder (A) is an equipment unit according to claim 77 to 82 
characterized by having specific surface area by nitrogen adsorption with a BET adsorption 
method of 50 thru/or 1 50m2 / g. 

[Claim 84] This non-globular form-like non-subtlety powder (B) is an equipment unit according 
to claim 77 to 83 characterized by having specific surface area by nitrogen adsorption with a 
BET adsorption method of 20 thru/or 90m2 / g. 
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[Claim 85] This non-subtlety powder (A) is an equipment unit according to claim 77 to 84 

characterized by having shape factor SF-1 of 100 thru/or 125 on this toner particle. 

[Claim 86] This non-globular form-like non-subtlety powder (B) is an equipment unit according 

to claim 77 to 85 characterized by having shape factor SF-1 [ larger ] than 190 on this toner 

particle. 

[Claim 87] This non-globular form-like non-subtlety powder (B) is an equipment unit according 
to claim 77 to 85 characterized by having shape factor SF-1 [ larger ] than 200 on this toner 
particle. 

[Claim 88] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 20 or more pieces. And an equipment unit according to claim 
77 characterized by non-globular form-like non-subtlety powder (B) existing on the surface of 1 
thru/or 20 pieces, and this toner particle on an average per 1.0micrometerx1.0micrometer area. 
[Claim 89] On this toner particle, a primary particle exists in independent or the condition of 
having condensed, and sets this non-subtlety powder (A) to an electron microscope enlargement 
of this toner. Independent or the sum total of a primary particle of this non-subtlety powder (A) 
which exists in the condition of having condensed on an average per 

0.5micrometerx0.5micrometer area 25 or more pieces, And an equipment unit according to claim 
77 characterized by non-globular form-like non-subtlety powder (B) existing per 
1.0micrometerx1.0micrometer area on the surface of an average of 2 thru/or 18 pieces, and this 
toner particle. 

[Claim 90] This toner is a toner according to claim 77 to 89 characterized for this non-subtlety 
powder (A) by 0.1 thru/or carrying out 3.0 weight **** into this toner 100 weight section. 
[Claim 91] This toner is an equipment unit according to claim 77 to 90 characterized for this 
non-globular form-like non-subtlety powder (B) by 0.1 thru/or carrying out 3.0 weight **** into 
this toner 100 weight section. 

[Claim 92] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are an equipment unit according to claim 77 to 91 characterized by having a particle chosen 
from a group who consists of a silica, an alumina, titanias, and those suboxides. 
[Claim 93] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are an equipment unit according to claim 77 to 91 characterized by having a silica particle. 
[Claim 94] This non-subtlety powder (A) and this non-globular form-like non-subtlety powder 
(B) are an equipment unit according to claim 77 to 93 characterized by having silicone oil. 
[Claim 95] a polymerization nature monomer constituent with which this toner particle contains a 
polymerization nature monomer and a coloring agent at least — the bottom of existence of a 
polymerization initiator — a solvent — an equipment unit according to claim 77 to 94 
characterized by being manufactured by polymerization method which carries out a 
polymerization in a body. 

[Claim 96] This toner particle is an equipment unit according to claim 77 to 94 characterized by 
being manufactured by polymerization method which carries out the suspension polymerization 
of the polymerization nature monomer constituent which contains a polymerization nature 
monomer and a coloring agent at least in basin system data medium under existence of a 
polymerization initiator. 

[Claim 97] This toner is an equipment unit according to claim 77 to 96 characterized by being a 
nonmagnetic toner. 

[Claim 98] This equipment unit is an equipment unit according to claim 77 to 97 by which it is 
having-further-member more than kind chosen from group who consists of cleaning member for 
cleaning live-part material [ for latent-image support for supporting an electrostatic latent image 
and this latent-image support being charged primarily in addition to this one component system 
developer, this development container, and this developer support ], and the surface of this 
latent-image support characterized. 

[Claim 99] This equipment unit is an equipment unit according to claim 77 to 97 characterized by 
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having a photo conductor for electrophotography further as latent-image support for supporting 
an electrostatic latent image in addition to this one component system developer, this 
development container, and this development support. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the toner used for the 
record method using a xerography, an electrostatic recording method, magnetic recording, or the 
toner jet method recording method. In detail, this invention relates to the binary system 
developer, the image formation method, and equipment unit using the toner for electrostatic- 
charge image development and this toner which are used for the copying machine and printer 
which are made to imprint on imprint material and carry out image formation, and the image 
formation equipment like facsimile after forming a toner image on electrostatic latent-image 
support beforehand. 
[0002] 

[Description of the Prior Art] After forming an electrostatic latent image in photo conductor 
drum lifting according to exposure optical system and carrying out toner development of this 
electrostatic latent image with a developer from the former, the image formation equipment 
which imprints and fixes said toner image to the recording paper is known. 
[0003] There are an one component system developer and a binary system developer as 
developer used for development with the above-mentioned developer. By friction with toner 
particles or suitable live-part material, a toner particle is charged and an one component system 
developer is carried by the development sleeve of a developer, on a photo conductor side, 
adheres to the latent-image section and forms a toner image. 

[0004] By the way, when the fluidity of a developer fell by putting a development counter for a 
long period of time in formation of said toner image, since it set especially to an one component 
system developer and the adhesion force between the particles of a toner became strong, 
although electrification of a toner particle was not performed to satisfaction but the latent- 
image image was uniform as a result, the phenomenon in which a visible image becomes an 
ununiformity, and the so-called "nonuniformity" might come out, and "graze" might arise. As a 
method of preventing this, a developer is beforehand agitated within a developer and the method 
of giving a fluidity is widely used from the former. 

[0005] However, too much churning of a developer promoted toner deterioration, and had 
become the factor to which a developer life becomes short. 

[0006] A binary system developer is mixed with a mixing ratio with moderate magnetic carrier 
particle and toner particle made of nonmagnetic synthetic resin, and by mixing with a carrier 
particle, a toner particle is charged, is carried by the development sleeve of a developer, adheres 
to the latent-image section on the photo conductor surface, and forms a toner image. As the 
development method using such a binary system developer With for example, the binary system 
developer which becomes JP,55-32060,A and JP,5£M65082,A from a carrier particle and a toner 
particle A magnetic brush is made to form in the surface of the development sleeve which has 
arranged the magnet inside. By impressing mutual electric field continuously between a 
development sleeve and a photoconductor drum (between S-D) by making this magnetic brush 
**** or approach the photoconductor drum which held the very small development gap and it 
was made to counter The so-called magnetic brush developing-negatives method for developing 
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negatives by making at least the rearrangement from the development sleeve side of a toner 
particle to a photoconductor drum side and an inversion perform repeatedly is indicated. 
[0007] In the magnetic brush developing-negatives method using such a binary system 
developer, although, as for a toner particle, a frictional electrification charge is given by mixing 
with a carrier particle, a carrier particle is in the orientation which toner deterioration promotes, 
when a toner particle will receive high mechanical stress and therefore performs repeat 
development actuation by **** with a carrier particle at the time of mixing, since specific gravity 
is high compared with a toner particle. 

[0008] When the toner deterioration mentioned above arises, the phenomenon; to which the 
minute repeatability of; image which so-called "fogging" in which a part of toner particle 
specifically adheres to the; non-image section from which the concentration of a fixing image 
changes by use over a long period of time produces gets worse happens. 

[0009] this invention persons showed clearly that the following three phenomena are related to 
the above-mentioned toner deterioration wholeheartedly as a result of examination. 
[0010] The first phenomenon is failure of a toner particle, and atomization. 

[001 1] When the toner with which each particle shape represented by the grinding method toner 
generally used is toothing, and configurations differ separately was agitated within a developer 
over a long period of time, by the collision of a toner particle,, developer. support, or toner: . 
particles, especially the heights were damaged and the toner particle and atomizing became 
clear. 

[0012] The second development is flasking on the toner particle surface of an external additive 
particle. 

[0013] Although the particle used as an external additive particle in the heights on the surface of 
a toner was buried in the toner particle surface when the toner with which each particle shape 
like the grinding method toner is irregularity, and configurations differ separately was used, 
flasking of an external additive was not accepted in the crevice. Although failure of a toner 
particle and atomization were not accepted on the other hand when the toner particle with 
spherical particle shape represented by for example, the polymerization method toner was used, 
it became clear that the particle added as an external additive is buried in the toner particle 
surface at homogeneity. 

[0014] The electrification property of a toner particle did not equalize the third phenomenon. 
[0015] When the electrification distribution was measured using the conventionally well-known 
general toner particle and a toner particle was agitated within a developer over a long period of 
time, it became clear that electrification distribution spreads compared with churning before. 
[0016] 

[Problem(s) to be Solved by the Invention] This invention aims at solving the above-mentioned 
trouble. 

[0017] Without toner deterioration arising also in the use over a long period of time, this 
invention is excellent in image concentration stability and details section repeatability, and aims 
at offering the binary system developer, the image formation method, and equipment unit using 
the toner and this toner with which the image which fogging does not produce is obtained. 
[0018] 

[Means for Solving the Problem] A configuration of the following this inventions can attain the 
above-mentioned purpose. 

[0019] In a toner which has at least a toner particle to which this invention contains binding 
resin and a coloring agent, and external additive impalpable powder this toner In circularity 
distribution of a particle measured by flow type particle image analysis apparatus, and particle 
size distribution by projected area diameter Have average circularity of 0.950 thru/or 0.995 and 
it has the maximal value X to a projected area diameter 3.0 thru/or a 9.0-micrometer field. Or it 
contains several 30.0%. a projected area diameter 0.60 thru/or a 2.00-micrometer field — the 
maximal value Y — having — a 0.60-micrometer or more projected area diameter [ less than 
2.00 micrometer ] particle — 8.0 — this external additive impalpable powder Shape factor SF-1 
by which an individual number average major axis of a primary particle was generated on this 
toner particle when 1 or more mmum two or more non-subtlety powder (A) and particles of less 
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than 30 mmum united is larger than 150. And an individual number average major axis is related 
with a toner characterized by having 30 thru/or non-globular forrrHike non-subtlety powder (B) 
of 600mmum at least 

[0020] In a binary system developer which has a toner which has a toner particle and external 
additive impalpable powder with which this invention contains binding resin and a coloring agent 
at least, and a carrier this toner In circularity distribution of a particle measured by flow type 
particle image analysis apparatus, and particle size distribution by projected area diameter Have 
average circularity of 0.950 thru/or 0.995 and it has the maximal value X to a projected area 
diameter 3.0 thru/or a 9.0-micrometer field. Or it contains several 30.0%. a projected area 
diameter 0.60 thru/or a 2.00-micrometer field — the maximal value Y — having — a 0.60- 
micrometer or more projected area diameter [ less than 2.00 micrometer ] particle — 8.0 — this 
external additive impalpable powder Shape factor SF-1 by which an individual number average 
major axis of a primary particle was generated on this toner particle when 1 or more mmum two 
or more non-subtlety powder (A) and particles of less than 30 mmum united is larger than 150. 
And an individual number average major axis is related with a binary system developer 
characterized by having 30 thru/or non-globular form-like non-subtlety powder (B) of 600mmum 
at least. 

: ^[0021] This invention (0 — ,with_a toner an electrostaticJatent image of latent-image formation ~ 
production process; (III) this latent-image support which forms an electrostatic latent image in 
latent-image support by which electrification production process; (II) electrification charged in 
latent-image support for supporting an electrostatic latent image was carried out In an image 
formation method of having imprint production process; which imprints a toner image formed on 
development production process; which develops negatives and forms a toner image, and (IV) 
this latent-image support to imprint material this toner It has a toner particle and external 
additive impalpable powder which contain binding resin and a coloring agent at least This toner 
In circularity distribution of a particle measured by flow type particle image analysis apparatus, 
and particle size distribution by projected area diameter Have average circularity of 0.950 
thru/or 0.995 and it has the maximal value X to a projected area diameter 3.0 thru/or a 9.0- 
micrometer field. Or it contains several 30.0%. a projected area diameter 0.6 thru/or a 2.00- 
micrometer field — the maximal value Y — having — a 0.60-micrometer or more projected area 
diameter [ less than 2.00 micrometer ] particle — 8.0 — this external additive impalpable powder 
Shape factor SF-1 by which an individual number average major axis of a primary particle was 
generated on this toner particle when 1 or more mmum two or more non-subtlety powder (A) 
and particles of less than 30 mmum united is larger than 150. And an individual number average 
major axis is related with an image formation method characterized by having 30 thru/or non- 
globular form inorganic impalpable powder (B) of 600mmum at least. 

[0022] In an equipment unit by which a main part of image formation equipment is equipped with 
this invention removable this equipment unit A toner as an one component system developer 
which has a toner particle containing binding resin and a coloring agent, and external additive 
impalpable powder at least; An one component system developer held in development container 
[ for holding this one component system developer ]; and this development container is 
supported. It has developer support for conveying to a development field. And this toner In 
circularity distribution of a particle measured by flow type particle image analysis apparatus, and 
particle size distribution by projected area diameter Have average circularity of 0.950 thru/or 
0.995 and it has the maximal value X to a projected area diameter 3.0 thru/or a 9.0-micrometer 
field. Or it contains several 30.0%. a projected area diameter 0.60 thru/or a 2.00-micrometer field 
— the maximal value Y — having — a 0.60-micrometer or more projected area diameter [ less 
than 2.00 micrometer ] particle — 8.0 — this external additive impalpable powder Shape factor 
SF-1 by which an individual number average major axis of a primary particle was generated on 
this toner particle when 1 or more mmum two or more non-subtlety powder (A) and particles of 
less than 30 mmum united is larger than 150. And an individual number average major axis is 
related with an equipment unit characterized by having 30 thru/or non-globular form-like non- 
subtlety powder (B) of 600mmum at least. 
[0023] 
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[Embodiment of the Invention] Without toner deterioration arising also in the use over a long 
period of time by using at least two sorts of impalpable powder which has a specific 
configuration and a specific specific individual number average major axis as external additive 
impalpable powder used for the toner which has specific circularity distribution and the specific 
particle size distribution by the projected area diameter as a result of this invention persons' 
inquiring wholeheartedly, it excelled in image concentration stability and minute section 
repeatability, and found out that the image which fogging does not produce was obtained. 
[0024] Although the details are unknown about the reason the above-mentioned effect is 
acquired, it guesses as follows. 

[0025] this invention persons showed clearly that the following three phenomena are related to 
developer deterioration wholeheartedly as a result of examination. 

[0026] The first phenomenon is heights failure and atomization of a toner particle. The second 

phenomenon is flasking on the toner particle surface of an external additive. The electrification 

property of a toner particle did not equalize the third phenomenon. 

[0027] It results in this invention based on many above-mentioned phenomena. 

[0028] The gestalt of this invention is further stated to details below. 

[0029] In the particle size distribution by the projected area diameter measured by the flow type 
-particle image measuring device, 0.950-0.995, and that.it is 0.960-0.995 preferably have [ the - - - 
toner of this invention ] desirable average circularity. It is computed by the arithmetical mean of 
the circularity by which a flow type particle image measuring device is equipment which performs 
image analysis of a particle image pick-up statistically, and average circularity was called for 
here by the degree type using this equipment. 
[0030] 

[External Character 1] 



[0031] In a top type, the boundary length of a particle projection image is the length of the 
border line which connects the edge point of the particle image by which binarization was carried 
out, and is obtained, and is the length of the periphery of the circle which has the same area as 
the particle image by which binarization was carried out to the boundary length of a considerable 
circle. 

[0032] Since friction with the member to which the average circularity of a toner gives a charge 
to the toner like toner particles or a toner particle, and toner support less than by 0.950 
becomes large, failure of a toner particle and atomization arise and it becomes fogging control 
and an image inferior to highly minute nature. In the case where the average circularity of a 
toner exceeds 0.995, it becomes the toner with which electrification by friction is hard to be 
performed, and becomes an image inferior to homogeneity. 

[0033] The toner of this invention is good to have the maximal value X in 3.0-9.0 micrometers of 
projected area diameters, to have the maximal value Y in 0.60-2.00 micrometers of projected 
area diameters, and to contain the or more 0.60 projected area diameter [ less than 2.00 
micrometer ] particle several 8.0-30.0% in the particle size distribution by the projected area 
diameter measured by the flow type particle image measuring device. The particle which 
constitutes the maximal value Y here is bearing the role which reduces a fluidity even to a 
proper value. 

[0034] In the particle size distribution by the projected area diameter of the particle measured 
by the flow type particle image measuring device, since a fluidity serves as a good toner 
superfluously, in the first stage, frictional electrification of a toner is not fully performed, but 
nonuniformity produces the spherical toner which has only a single peak in an initial image. Since 
a fluidity serves as a good toner superfluously also when the content of a 0.60-micrometer or 
more projected area diameter [ less than 2.00 micrometer ] particle is less than several 8.0%, 
nonuniformity arises in an initial image. Since the fluid fall effect works superfluously and serves 
as a bad fluid toner when the content of a 0.60-micrometer or more projected area diameter 
[ less than 2.00 micrometer ] particle exceeds several 30.0%, the initial image after long-term 
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neglect becomes an ill-behaved **** thing. 

[0035] In addition, the above-mentioned effect is desirable from becoming more remarkable, 
when a middle imprint object is used as the image formation method. Although the detailed 
device is unknown, when forming a full color image on a middle imprint object, for example using 
a color toner, he is making the fluidity of a toner into a suitable value, and it is thought that it 
has prevented that are hard coming to win popularity the effect of the micro vibration produced 
from a drive system, and the toner image on a middle imprint object will become un-minute. 
[0036] The method for obtaining the maximal value X and Y in the particle size distribution by 
the projected area diameter in this invention, and as a method of adjusting the content of the 
particle which has 0.60-micrometer or more less than 2.00-micrometer projected area diameter 
the emulsification particle made to subgenerate in case a toner particle was manufactured by 
the method; polymerization method which adds suitably the particle which does not do a bad 
influence about toner deterioration, for example although not limited especially — the object for 
the whole quantity — **** method; wet classification — By removing a part of emulsification 
particle subgenerated using the classification method like pneumatic elutriation, it is possible to 
use the method using some emulsification particles. 

[0037] The method of controlling the polymerization conditions at the time of manufacturing a 
toner particle- by-the method of controlling the conglobation processing conditions at the time of- 
carrying out conglobation processing of the toner particle manufactured by the grinding method, 
for example as a method of manufacturing the toner which has the specific average circularity 
mentioned above in this invention, and manufacturing a toner, and the polymerization method, 
and manufacturing a toner is mentioned. 

[0038] As a method of carrying out conglobation processing of the toner particle manufactured 
by the grinding method Use a Henschel mixer and the dry-blending machine like a media 
disperser for binding resin and a coloring agent, and a pan, and they are made to carry out 
distributed mixing of the toner component like a release agent and an electric charge control 
agent as occasion demands at homogeneity. Melting kneading of the obtained mixture is carried 
out using the kneading machine like a pressurized kneader and an extruder. It pulverizes using 
the pulverizer which carries out coarse grinding after cooling the obtained kneading object using 
the classifier like a hammer mill, and the obtained coarse-grinding object is made to collide with 
a target, and is made to pulverize it by jet mind flowing down, a classification removes coarse 
powder and fines using a classifier further, and particle size distribution are adjusted. The water 
bath method which the particle to which particle size distribution were adjusted distributes for 
example, a toner particle underwater, and is heated; conglobation processing is performed by 
mechanical shock method; which gives the impulse force according heat-treating method; which 
passes the inside of a heat air current for a toner particle, or a toner particle to mechanical 
energy. The circularity of a toner can be adjusted by controlling suitably the processing 
temperature at the time of performing this conglobation processing, the processing time, and the 
processing conditions like processing energy. 

[0039] A homomixer is made to distribute a coloring agent and the monomer constituent added 
the toner component like a release agent and an electric charge control agent with the 
polymerization initiator as occasion demands further, and homogeneity was made to dissolve or 
distribute with a homogenizer and the mixer like an ultrasonic disperser in the aqueous phase 
containing a distributed stabilizer in a polymerization nature monomer as a method of 
manufacturing a toner particle by the polymerization method. A granulation is stopped in the 
phase where the size of the toner particle of a request of the drop which consists of a monomer 
constituent was obtained. What is necessary is just to perform after that churning which is the 
degree with which a particle condition is maintained and sedimentation of a particle is prevented 
according to an operation of a distributed stabilizer. Generally, polymerization temperature is set 
as the temperature of 50-90 degrees C, and performs 40 degrees C or more of polymerizations, 
the business of a toner — a temperature up may be carried out in the second half of a 
polymerization reaction, and in order to remove a still more nearly unreacted polymerization 
nature monomer and a by-product, basin system data medium may be distilled off in part after 
second half of reaction, or reaction termination, in order to adjust the molecular weight 
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distribution of binding resin. Washing and filtration recover the generated toner particle after 
reaction termination, and it dries. In a suspension-polymerization method, it is desirable to 
usually use water 300 - the 3000 weight sections as a dispersion medium to the monomer 
constituent 100 weight section. 

[0040] The circularity of a toner can be adjusted by controlling the polymerization conditions like 
pH of the class of distributed stabilizer at the time of manufacturing a toner particle by the 
above-mentioned polymerization method and an amount, churning conditions, and the aqueous 
phase, and polymerization temperature. 

[0041] In this invention, circularity distribution of the projected area diameter of a toner and the 
particle size distribution by the projected area diameter are measured using flow type particle 
image analysis apparatus FPIA-1000 (TOA Medical Electronics Co., Ltd. make) as follows. 
[0042] Measurement removes detailed comfort through a filter and is ten to 3 cm3 as the result 
About 0.02g of test portions was added to about 10ml (20 degrees C) of solutions with which the 
particle number of measuring range (less than 159.21 micrometers of for example, 0.60- 
micrometer or more projected area diameters) added the surfactant (preferably Wako Pure Chem 
contamination non) underwater 0.1 to 0.5% of the weight, and adjusted it to it at 20 or less ion 
exchange water, homogeneity was distributed, and sample variance liquid was prepared. As a 
^means to distribute^ ^ ultrasonic~disp£rserUH-50-made from incorporated company esthetic. 
MUTE (vibrator is the titanium-alloy chip of 5phi) was used. Distributed time amount was 
considered as the above for 5 minutes, and at that time, it was suitably cooled so that the 
temperature of a dispersion medium might not become 40 degrees C or more. The particle size 
distribution of a particle and circularity distribution which have 0.60-micrometer or more less 
than 159.21 -micrometer projected area diameter are measured using the above-mentioned flow 
type particle image analysis apparatus. 

[0043] Although the outline of measurement is indicated by the operating manual and JP,8- 
136439,A of the catalog of FPIA-1000 of the TOA Medical Electronics [ Co., Ltd. ] Co., Ltd. issue 
(the June, 1 995 version), and a measuring device, it is as follows. 

[0044] Sample variance liquid passes the passage (it has spread along the flow direction) of a flat 
transparence flow cell (thickness of about 200 micrometers) in a flat. It crosses to the thickness 
of a flow cell, and it is equipped with a stroboscope and a CCD camera to a flow cell so that it 
may be mutually located in the opposite side, so that the optical path to pass may be formed. 
While sample variance liquid is flowing, in order that stroboscope light may obtain the image of a 
particle which is flowing the flow cell, it glares at intervals of 1 / 30 seconds, consequently each 
particle is photoed as a two-dimensional image which has a fixed range parallel to a flow cell. 
The diameter of circle which has the same area from the area of the two-dimensional image of 
each particle is computed as a projected area diameter. The circularity of each particle is 
computed by breaking the boundary length of the circle (considerable circle) which furthermore 
has the same area as the two-dimensional image of each particle by the boundary length of the 
two-dimensional image of each particle. 

[0045] The range of 0.06-400 micrometers can be divided into 226 channels (it divides into 30 

channels to one octave), and a result (frequency % and accumulation %) can obtain it as shown in 

a table 1. In actual measurement, a projected area diameter measures a particle in [ 0.60 

micrometer or more ] less than 159.21 micrometers. 

[0046] 

[A table 1] 
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[0047] The toner of this invention has a toner particle and external additive impalpable powder. 
External additive impalpable powder On a toner particle, independent or by having at least the 
non-subtlety powder (A) which exists in the condition of having condensed, and the non-globular 
form-like non-subtlety powder (B) generated when two or more particles united The amount 
distribution of frictional electrifications of a toner becomes Sharp, and the fluidity of a toner 
improves, and the toner deterioration by durability is controlled. 

[0048] Non-subtlety powder (A) a toner particle surface top namely, by moving moderately The 
charge of the toner particle surface is made to equalize and the amount distribution of 
electrifications of a toner is made into Sharp, and it acts so that the fluidity of a toner may be 
raised. Non-globular form-like non-subtlety powder (B) By functioning as a spacer of a toner 
particle, it acts so that flasking to the toner particle of non-subtlety powder (A) may be 
controlled. 

[0049] Generally, on the surface, when the member for giving a frictional electrification charge at 
the toner like a development sleeve is contacted, there are few locations where the external 
additive impalpable powder **(ed) by the toner particle surface outside escapes, the toner 
particle with it tends to be buried in the toner particle surface, and toner deterioration tends to 
produce it. [ near / there is little irregularity and / a globular form ] 

[0050] Although average circularity is a toner near the globular form which are 0.950 thru/or 
0.995 as mentioned above, the toner of this invention Since it has non-subtlety powder (A) and 
non-globular form-like non-subtlety powder (B) on the toner particle surface and has non- 
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globular form-like non-subtlety powder (B) on the toner particle surface as external additive 
impalpable powder, with non-globular form-like non-subtlety powder (B) Flasking on the toner 
particle surface of non-subtlety powder (A) is controlled effectively. 

[0051] Non-subtlety powder (A) has the good individual number average major axis of the 
primary particle on a toner particle at the point that that less than 30 mmum is [ 1 or more 
mmum ] Immum thru/or 25mmum preferably can raise the fluidity of the amount distribution of 
electrifications of a toner, and a toner good. 

[0052] Since non-subtlety powder (A) is easily buried in the toner surface when the individual 
number average major axis of the primary particle of non-subtlety powder (A) is less than 1 
mmum, toner deterioration arises with the use over a long period of time. 
[0053] Since it is inferior to the capacity to make the charge of the toner particle surface 
equalize and the amount distribution of electrifications of a toner will become broadcloth when 
the individual number average major axis of the primary particle of non-subtlety powder (A) is 30 
or more mmum, it is easy to produce problems, such as toner scattering and fogging. 
[0054] The ratio (a major axis/minor axis) of the major axis of the primary particle on a toner 
particle and a minor axis is desirable, and non-subtlety powder (A) is good at the point which 
homogeneity can be made to distribute with a desirable gestalt, in case 1.0 thru/or 1.5, and that 
. it is 1.0~thru/or~1.3^more preferably make the toner particle-surface^distribute non-subtlety. . - 
powder (A). 

[0055] Since the cohesive force of non-subtlety powder (A) becomes superfluous when the 
major axis and minor axis of a primary particle of non-subtlety powder (A) exceed 1.5, it 
becomes difficult to make homogeneity distribute non-subtlety powder (A) with a desirable 
gestalt on the toner particle surface using the churning mixer used widely. 
[0056] Non-subtlety powder (A) is good at the point which shape factor SF-1 of the primary 
particle on a toner particle moves moderately [ it is desirable and / 100 thru/or 130, and that it 
is 100 thru/or 125 more preferably ] on a toner particle, and can give a good fluidity to a toner. 
[0057] Since the capacity for non-subtlety powder (A) to move moderately in a toner particle 
surface top declines when shape factor SF-1 of the primary particle of non-subtlety powder (A) 
exceeds 130, it becomes an image inferior to concentration homogeneity or the toner for minute 
electrostatic-charge image development 

[0058] the value which sampled the particle image to 100-piece random using Hitachi nature FE- 
SEM (S-4700), and the image information introduced the image-analysis equipment made from 
NIKORE (Luzex 3) through the interface, analyzed in SF-1 which shows the shape factor in this 
invention, and was computed from the bottom type — constant — the bottom. 
[0059] 

[External Character 2] 

^St(SF-l) = ^aeea^ x^-xlOQ 

MXLNG shows the absolute maximum length of a particle among [type, and AREA shows the 
projected area of a particle. ] 

[0060] Measurement of the primary particle of non-subtlety powder (A) of shape factor SF-1 is 
performed using a 100,000 times as many enlargement as the toner by FE-SEM. 
[0061] The specific surface area (BET specific surface area) by nitrogen adsorption with a BET 
adsorption method is desirable, and, as for non-subtlety powder (A), it is good 50 thru/or 
150m2 / g f and that they are 60 thru/or 140m2 / g more preferably at the point which is easy to 
maintain the electrification nature of a toner particle at stability. 

[0062] When the BET specific surface areas of non-subtlety powder (A) are under 50m2 / g, 
non-subtlety powder (A) becomes easy to break away from the toner particle surface, and it 
becomes easy to produce problems, such as toner scattering and fogging. Moreover, image 
concentration shall be inferior also to homogeneity. 

[0063] When the BET specific surface area of non-subtlety powder (A) exceeds 150m2 / g and 
it is especially left over a long period of time in the bottom of highly humid, the electrification 
nature of a toner becomes unstable and it becomes easy to produce problems, such as toner 
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scattering and fogging. 

[0064] In this invention, measurement of the BET specific surface area of fine particles is 
performed using specific-surface-area meter auto SOBU 1 made from QUANT ACHROME as 
follows. 

[0065] Measurement sample about 0.1g is ****(ed) in a eel, and degassing processing is 
performed for 1 2 hours or more by temperature [ of 40 degrees C 1 and degree of vacuum 
1.0x10-3mmHg. Then, nitrogen gas is adsorbed in the condition of having cooled by liquid 
nitrogen, and a value is calculated by the multipoint method. 

[0066] The non-globular form-like non-subtlety powder (B) used for this invention is good at the 
point that it is hard to move non-globular form-like non-subtlety powder (B) on a toner particle, 
and that shape factor SF-1 on a toner particle is larger than 150, and it large still more 
preferably [ it is more desirable and / than 190 ] larger than 200 preferably can control flasking 
of the non-subtlety powder (A) to a toner particle good. 

[0067] Since the non-globular form-like non-subtlety powder (B) itself becomes easy to be 
buried in the toner particle surface by shape factor SF-1 of non-globular form-like non-subtlety 
powder (B) at the case of 1 50 or less, the flasking depressor effect to the toner particle of non- 
subtlety powder (A) falls. 

,4*0068] Measurement of shape factor SF-1 on. the toner^particle of non-globularJ:orm.-like non- . 
subtlety powder (B) is performed using a 50,000 times as many enlargement as the toner by SF- 
SEM. 

[0069] As a configuration of non-globular form-like non-subtlety powder (B), a mere thing 
[ being generated, cylindrical or when two or more particles as shown in heart-like drawing 10 
instead of the shape of a non-globular form unite ] is effective in respect of the flasking control 
to the toner particle of non-subtlety powder (A). The non-globular form-like non-subtlety 
powder (B) with which the reason was generated when two or more particles united While 
preventing burying non-globular form-like non-subtlety powder (B) in a toner particle although it 
is the configuration which has a flection therefore, non-globular form-like non-subtlety powder 
(B) functions as a spacer on a toner particle, and it is considered for controlling flasking to the 
toner particle of non-subtlety powder (A). 

[0070] Furthermore, non-globular form-like non-subtlety powder (B) has a preferably good 
individual number average major axis 600 mmum at 30 thru/or the point that it can function as a 
spacer on a toner particle 20 thru/or that they are 35 thru/or 300mmum more preferably good 
300 mmum. 

[0071] When the individual number average major axis of non-globular form-like non-subtlety 
powder (B) is less than 30 mmum, it becomes the non-subtlety powder (A) independent addition 
effect and a similar thing, and it becomes difficult to control flasking of non-subtlety powder (A). 
[0072] When the individual number average major axis of non-globular form-like non-subtlety 
powder (B) exceeds 60mmum, non-subtlety powder (A) comes to be buried in the toner particle 
surface, and it is easy to produce toner deterioration by **** of a toner particle and non- 
globular form-like non-subtlety powder (B). 

[0073] It is good that ** (a major axis/minor axis) of the major axis on the toner particle of non- 
globular form-like non-subtlety powder (B) and a minor axis is 3.0 or more still more preferably 
2.0 or more more preferably 1.7 or more at the point that the flasking depressor effect of the 
non-subtlety powder (A) to the toner particle surface is high. 

[0074] When the major axis/minor axis of non-globular form-like non-subtlety powder (B) are 
less than 1.7, since non-globular form-like non-subtlety powder (B) will become deficient in 
crookedness structure, the non-globular form-like non-subtlety powder (B) itself becomes easy 
to be buried in the toner particle surface, and the flasking depressor effect to the toner particle 
of non-subtlety powder (A) falls. 

[0075] Furthermore, non-globular form-like non-subtlety powder (B) is preferably [, on this toner 
particle ] good to be generated when two or more 20mmum thru/or primary particles which have 
the Ferre minimum width of face of 30mmum thru/or 200mmum more preferably unite 200 
mmum at the point that the flasking depressor effect of the non-subtlety powder (A) to the 
toner particle surface is high. 
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[0076] the churning mixer widely used since coherent [ of non-globular form-like non-subtlety 
powder (B) ] increases when the average Ferre minimum width of face of the primary particle 
which constitutes the coalescence particle of non-globular form-like non-subtlety powder (B) is 
less than 20 mmum — using it — a ratio — it becomes difficult to make homogeneity distribute 
globular form-like non-subtlety powder (B) on the toner particle surface. 

[0077] crookedness structure becomes scarce when the average Ferre minimum width of face of 
the primary particle which constitutes the coalescence particle of non-globular form-like non- 
subtlety powder (B) exceeds 200mmum — in addition, non-subtlety powder (A) begins to be 
buried [ come ] in the toner particle surface, and it is not desirable at **** of a toner particle 
and non-globular form-like non-subtlety powder (B). 

[0078] The specific surface area (BET specific surface area) by nitrogen adsorption with a BET 
adsorption method is desirable, and, as for non-globular form-like non-subtlety powder (B), it is 
good 20 thru/or 90m2 / g, and that they are 25 thru/or 70m2 / g more preferably at the point 
which does not bar the addition effect of non-subtlety powder (A). 

[0079] Since non-subtlety powder (A) will already be embedded on the toner particle surface 
with non-globular form-like non-subtlety powder (B) in the case of the churning actuation which 
uses the churning mixer used widely when the surface areas-ed [ BET ] of non-globular form- 
. Jike non-subtlety powder (B) are under 20m2 / g v the-addition effect. of~non^subtlety powder (A), 
decreases. 

[0080] When the BET specific surface area of non-globular form-like non-subtlety powder (B) 
exceeds 90m2 / g, non-subtlety powder (A) will be incorporated inside the pore of non-globular 
form-like non-subtlety powder (B), and the addition effect of non-subtlety powder (A) 
decreases. 

[0081] In this invention, it sets to the electron microscope enlargement of a toner. The sum total 
of the primary particle of the non-subtlety powder (A) which exists in the condition of having 
condensed independently [ per 0.5micrometerx0.5micrometer area ] preferably on an average 20 
or more pieces, It exists on the surface of a 25 or more piece toner particle more preferably, 
non-globular form-like non-subtlety powder (B) is an average per 1.0micrometerx1.0micrometer 
area, and it is preferably good 1 thru/or for 20 pieces to exist on the surface of 2 thru/or a 18- 
piece toner particle still more preferably. In addition, the total number of the primary particle of 
the non-subtlety powder (A) which exists on the surface of a toner particle means the total of 
the primary particle which exists independently, and the primary particle which constitutes floe. 
[0082] The sum total of the primary particle of the non-subtlety powder (A) which exists on a 
toner particle serves as a toner inferior to a fluidity on an average at less than 20 cases, and 
serves as an image inferior to homogeneity. 

[0083] Measurement of the external additive impalpable powders in ratio [ of an individual 
number average major axis, a major axis and a minor axis ], average Ferre minimum width-of- 
face, and the toner particle surface's of external additive impalpable powder in this invention 
existence number is performed as follows. 

[0084] Although measurement of each numeric value of non-subtlety powder (A) takes the 
photograph of the toner particle surface expanded by 100,000 times by scanning electron 
microscope FE-SEM (Hitachi make S-4700) and performs a major axis 1 thru/or the particle of 
40mmum as the measuring object using the enlargement, it performs magnifying power suitably in 
the 100,000 sections thru/or the 500,000 times as many range as this in measurement of the 
major axis of a primary particle, and a minor axis as mentioned later. 

[0085] The average major axis of the primary particle of non-subtlety powder (A) carries out 
rear-spring-supporter measurement of the major axis of the primary particle of non-subtlety 
powder (A) in an enlargement at ten visual fields, and makes the average an average major axis. 
Furthermore, the average of the minor axis of the primary particle of non-subtlety powder (A) 
was similarly calculated as an average minor axis, and the ratio of an average major axis and an 
average minor axis was computed as a ratio (a major axis/minor axis) of the major axis of the 
primary particle of non-subtlety powder (A), and a minor axis. In addition, make into a major axis 
distance between the parallel lines with which between the parallel lines serves as max among 
the parallel lines drawn so that the outline of the primary particle of non-subtlety powder (A) 
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might be touched, and let distance between the parallel lines with which between parallel lines 
serves as min be a minor axis. 

[0086] In addition, in the case of 1mm or less, to a 500,000 times as many range as this, the 
diameter of measurement expands the magnifying power of the enlargement of the toner particle 
surface suitably, and measures it on an observation scale at the time of measurement of the 
major axis of non-subtlety powder (A), and a minor axis. 

[0087] The non-subtlety powder s (A'sXs in the toner particle surface existence number counted 
the number of the primary particle of the non-subtlety powder (A) per toner particle surface 
0.5micrometerx0.5micrometer (it sets to a 100,000 times as many enlargement as this, and is 
50mmx50mm) area with enlargement 10 visual field, and asked for it by computing the average. 
When counting the number of non-subtlety powder (A), the number of the primary particle which 
constitutes floe was counted about the non-subtlety powder (A) condensed for the non-subtlety 
powder (A) which exists in the portion equivalent to 0.5micrometerx0.5micrometer of the core of 
an enlargement. 

[0088] Measurement of each numeric value of non-globular form-like non-subtlety powder (B) 
took the photograph of the toner particle surface expanded by 50,000 times by scanning electron 
microscope FE-SEM (Hitachi make S-4700), and performed the particle of 20 or more mmum of 

major axes as the^measuring object using-~the -enlargement. .».- - -r-. _ . . ^= _^=^-r 

[0089] In an enlargement, the average major axis of non-globular form-like non-subtlety powder 
(B) carries out rear-spring-supporter measurement, and makes the major axis of non-globular 
form-like non-subtlety powder (B) the mean major axis at ten visual fields. Furthermore, the 
average of the minor axis of non-globular form-like non-subtlety powder (B) was similarly 
calculated as an average minor axis, and the ratio of an average major axis and an average minor 
axis was computed as a ratio (a major axis/minor axis) of the major axis of non-globular form- 
like non-subtlety powder (B), and a minor axis. In addition, make into a major axis distance 
between the parallel lines with which between the parallel lines serves as max among the parallel 
lines drawn so that the outline of non-globular form-like non-subtlety powder (B) might be 
touched, and let distance between the parallel lines with which between parallel lines serves as 
min be a minor axis. 

[0090] The non-globular form-like non-subtlety powders (B's)'s in the toner particle surface 
existence number counted the number of the non-globular form-like non-subtlety powder (B) 
per toner particle surface 1.0micrometerx1.0micrometer (it sets to a 50,000 times as many 
enlargement as this, and is 50mmx50mm) area with enlargement 10 visual field, and asked for it 
by computing the average. It was aimed at the non-globular form-like non-subtlety powder (B) 
which exists in the portion equivalent to 1.0micrometerx1.0micrometer of the core of an 
enlargement when counting the number of non-globular form-like non-subtlety powder (B). 
[0091] The average Ferre minimum width of face of the primary particle which constitutes the 
coalescence particle of non-globular form-like non-subtlety powder (B) In an enlargement, non- 
globular form-like non-subtlety powder (B) is sampled 20 or more rear spring supporters within 
two or more visual fields. All the things within the visual field which can measure the Ferre 
minimum width of face of the primary particle which constitutes the coalescence particle of the 
sampled non-globular form-like non-subtlety powder (B) measure, and make the average the 
average Ferre minimum width of face. In addition, let distance used as the min between two 
parallel lines drawn so that the outline of the primary particle which constitutes the coalescence 
particle of non-globular form-like non-subtlety powder (B) might be touched be the Ferre 
minimum width of face. 

[0092] The discernment from the non-subtlety powder (A) and non-globular form-like non- 
subtlety powder (B) by the scanning electron microscope enlargement When a difference has the 
particle shape of non-subtlety powder clearly When there is a presentation difference of the 
method of judging by the difference in the particle shape in a scanning electron microscope 
enlargement or non-subtlety powder The method of judging non-subtlety powder (A) and non- 
globular form-like non-subtlety powder (B) by detecting separately can be used by detecting 
only the specific element specified by the X-ray microanalyser. 

[0093] In this invention, it is desirable that non-subtlety powder (A) and/or non-globular form- 
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like non-subtlety powder (B) contain silicone oil. While the hydrophobicity of this non-subtlety 
powder improves by processing this non-subtlety powder by silicone oil, it can prevent that the 
electrification property of a toner becomes an ununiformity by live-part material being damaged 
with this non-subtlety powder in a nonmagnetic 1 component development method, at this time, 
particle blot appearance of the silicone oil is carried out from this non-subtlety powder, and it is 
imagined to be what has played a role of lubricant. 

[0094] In this invention, it is desirable that non-subtlety powder (A) and/or non-globular form- 
like non-subtlety powder (B) are inorganic compounds. When non-subtlety powder (A) is an 
organic compound, it becomes the configuration which deforms and is easy to fix on a toner 
particle surface with the use over a long period of time. On the other hand, when non-globular 
form-like non-subtlety powder (B) is an organic compound, it deforms or collapses and is inferior 
to the work as a spacer particle with friction with live-part material. 

[0095] Although a conventionally well-known thing can be used as the non-subtlety powder (A) 
used for this invention, and (B), it is desirable to be chosen out of a silica, an alumina, titanias, or 
those suboxides because of electrification stability, development nature, a fluidity, and the 
improvement in shelf life. It is more desirable at the point that especially a silica can control the 
formation of primary particle size, or coalescence-ization of a primary particle to arbitration to 
- some- extent according to a start material or the oxidation conditions like temperature especially. 
For example, although this silica has usable both of the wet silica manufactured from the dry- 
process silica called the so-called dry process or the fumed silica generated by vapor phase 
oxidation of a silicon halogenide or an alkoxide and an alkoxide, and water glass, few dry type 
silicas of the manufacture residue like Na2 O and S03 2- with few [ and ] silanol groups in the 
interior of the surface and silica pulverized coal are more desirable. 

[0096] As for non-globular form-like non-subtlety powder (B), being especially manufactured by 
the following processes is desirable. 

[0097] When silica impalpable powder is made into an example, non-ball-like silica impalpable 
powder is manufactured by carrying out vapor phase oxidation of the silicon halogenated 
compound by generating silica impalpable powder and carrying out hydrophobing processing of 
the obtained silica impalpable powder. It is desirable especially in the case of vapor phase 
oxidation to calcinate at the elevated temperature which is the degree with which the primary 
particle of a silica is united. 

[0098] Such non-globular form-like non-subtlety powder (B) has especially the desirable thing 
for which what adjusted particle size distribution so that a comparatively coarse particle might 
be extracted for the coalescence particle with which primary particles were united by the 
classification and the conditions of the individual number average major axis in the existence 
condition on a toner particle might be fulfilled is used. 

[0099] the toner of this invention — the toner particle 100 weight section — receiving — non- 
subtlety powder (A) — desirable — 0.1 thru/or 3 weight sections — more — desirable — 0.2 
thru/or carrying out 2 weight **** — good — non-globular form-like non-subtlety powder (B) - 
- desirable — 0.1 thru/or 3 weight sections — it is more preferably good 0.2 thru/or to carry 
out 1.5 weight ****. 

[0100] Since it becomes impossible to give sufficient fluidity for a toner when the amount of the 
non-subtlety powder (A) which a toner has is under the 0.1 weight section, it becomes an image 
inferior to homogeneity. 

[0101] When the amount of the non-subtlety powder (A) which a toner has exceeds 3 weight 
sections, in order that non-subtlety powder (A) may separate from the toner particle surface and 
may form much floes of non-subtlety powder (A), it becomes an image inferior to fogging in the 
paper and thin line expression nature. 

[0102] When the amount of the non-globular form-like non-subtlety powder (B) which a toner 
has is under the 0.1 weight section, the addition effect of non-globular form-like non-subtlety 
powder (B) is not fully demonstrated, but image homogeneity falls with the use over a long period 
of time. 

[0103] When the amount of the non-globular form-like non-subtlety powder (B) which a toner 
has exceeds 3 weight sections, in order that non-globular form-like non-subtlety powder (B) may 
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separate from the toner particle surface and may form much floes of non-globular form-like 
non-subtlety powder (B), it becomes an image inferior to fogging in the paper and thin line 
expression nature. 

[0104] In addition to the above-mentioned inorganic impalpable powder (A) and non-globular 
form-like non-subtlety powder (B), in the toner of this invention, the particle of further others 
can be added as an external additive if needed. 

[0105] It is possible to use the organic or inorganic particle generally widely known to such a 
particle as an external additive. 

[0106] As a non-subtlety particle, carbide (silicon carbide), a metal salt (a calcium sulfate, a 
barium sulfate, calcium carbonate), a fatty-acid metal salt (zinc stearate, calcium stearate), and 
a carbon black silica can be used. As an organic particle, the homopolymer or copolymer of a 
monomer component by the emulsion-polymerization method or the spray-drying method used 
for the binding resin for toners like styrene, an acrylic acid, methyl methacrylate, butyl acrylate, 
and 2-ethylhexyl acrylate can be used, for example. 

[0107] Surface treatment which forms in the particle surface the alumina coat which performs 
silane coupling processing can be performed to the particle used for the toner of this invention 
to a particle in order to raise the operability of the particle size and configuration control which 

-rraise-hydrophobicity^and- raise -environmental capability. further. , , ^ r . 

[0108] Specifically as a silane coupling agent, hexamethyldisilazane or the thing shown by the 

following formula (1) is mentioned. 

[0109] 

[External Character 3] 
RmS i Yn- (1) 

m : 1 ~ 3 £)ff$& 
- Y : TA**m+ £fc<*. tf-;l/|k is K+ 

n : l—3<DSgtt 

[0110] As a compound shown by the above-mentioned formula (1), a dimethyl dichloro silane, a 
trimethyl KURORU silane, an allyl compound dimethyl KURORU silane, an allyl compound phenyl 
dichloro silane, a benzyl dimethyl KURORU silane, vinyltriethoxysilane, gamma- 
methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, a di vinyl KURORU silane, and a 
dimethyl vinyl KURORU silane can be mentioned typically, for example. 

[01 1 1] Either the dry process to which the silane coupling agent which evaporated pulverized 
coal as the method of silane coupling agent processing to what was made into the shape of a 
cloud by churning is made to react, or the wet method which distributes pulverized coal in a 
solvent and carries out the dropping reaction of the silane coupling agent can be processed. 
[0112] As a method of making an alumina coat forming, in an aqueous solution or a solvent, an 
aluminum chloride, an aluminium nitrate, an aluminium nitrate, etc. can be added, a method 
[ which is immersed and dries a particle ] or water alumina, and water alumina-silica, water 
alumina-titania, and water alumina titania-silica, or water alumina-titania-silica-zinc oxide can be 
added, and a particle can be carried out by the method of immersing and drying in the aqueous 
solution. 

[01 13] The toner particle contained in the toner of this invention contains binding resin and a 
coloring agent at least. 

[01 14] As binding resin of the toner concerning this invention, polystyrene, the styrene like 
polyvinyl toluene, and the single polymer; styrene-propylene copolymer of the substitution 
product, A styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A styrene- 
methyl-acrylate copolymer, a styrene-ethyl-acrylate copolymer, A styrene-butyl acrylate 
copolymer, a styrene-acrylic-acid octyl copolymer, A styrene-acrylic-acid dimethylaminoethyl 
copolymer, a styrene-methyl-methacrylate copolymer, A styrene-ethyl methacrylate copolymer, 
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a styrene-methacrylic-acid butyl copolymer, A styrene-dimethylaminoethyl methacrylate 
copolymer, a styrene-vinyl methyl ether copolymer, A styrene-vinyl ethyl ether copolymer, a 
styrene-vinyl methyl ketone copolymer, A styrene-butadiene copolymer, a styrene-isoprene 
copolymer, a styrene-maleic-acid copolymer, The styrene system copolymer like a styrene- 
maleate copolymer, Polymethylmethacrylate; Poly butyl methacrylate; polyvinyl acetate; — 
polyethylene; — polypropylene; — polyvinyl-butyral; — polyacrylic resin; — rosin; — 
denaturation rosin; — terpene resin; — phenol resin; — aliphatic series or alicycle group 
hydrocarbon resin; — aromatic series system petroleum resin; — paraffin wax; — carnauba wax 
is mentioned, these are independent — or it can be mixed and used. 

[01 15] As for the coloring agent used for the toner concerning this invention, what was toned 
black using carbon black, the magnetic substance, and the yellow / Magenta / cyanogen coloring 
agent that shows below is used as a black coloring agent 

[01 16] As a yellow coloring agent, the compound represented by a condensation azo compound, 
an isoindolinone compound, the Anthraquinone compound, an azo metal complex, a methine 
compound, and the allyl compound amide compound is used. Specifically, the C.L pigment yellow 
12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 110, 111, 128, 129, 147, 168, and 180 is used 
suitably. 

[01 17] As.a. Magenta coloring agent, a condensation azo compound,- a diketo pyrrolo pyrrole = . 
compound, Anthraquinone, the Quinacridone compound, a base color lake compound, a naphthol 
compound, a bends imidazolone compound, a thioindigo compound, and a perylene compound are 
used. The C.L pigment red 2, 3, 5, 6, 7, 23, 48:2, 48:3, 48:4, 57:1, 81:1, 122, 144, 146, 166, 169, 177, 
184, 185, 202, 206, 220, 221, and 254 is especially specifically desirable. 

[0118] As a cyanogen coloring agent, a copper-phthalocyanine compound and its derivative, the 
Anthraquinone compound, a base color lake compound, etc. can be used. Specifically, the C.L 
pigment blues 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, and 62 and 66 grades can use suitably especially. 

[01 19] these coloring agents are independent — or it can mix and can use in the state of the 
solid solution further. 

[0120] In the case of a color toner, the coloring agent of this invention is chosen from the point 
of a hue angle, saturation, lightness, weatherability, OHP transparency, and the dispersibility to 
the inside of a toner. To the resin 100 weight section, the addition of this coloring agent carries 
out 1-20 weight section addition, and is used. 

[0121] An electric charge control agent can be used for the toner of this invention if needed. 
[0122] Although a well-known thing can be used as an electric charge control agent used for this 
invention, the electric charge control agent which can stabilize for it and maintain the amount of 
electrifications with it by colorlessness especially in the case of a color toner is desirable. [ a 
quick and electrification speed of a toner and ] [ fixed ] 

[0123] As a concrete compound, the macromolecule mold compound which has a salicylic acid, a 
naphthoic acid, a die carboxylic acid, the metallic compounds of those derivatives, a sulfonic 
acid, and a carboxylic acid in a side chain as a negative system, a boron compound, a urea 
compound, a silicon compound, and a curry KUSUA lane are mentioned, and the macromolecule 
mold compound which has quarternary ammonium salt and this quarternary ammonium salt in a 
side chain as a positive system, a guanidine compound, and an imidazole compound are 
mentioned. 

[0124] An electric charge control agent has desirable 0.5-10 weight section to the binding resin 
100 weight section. However, it is using frictional electrification with a carrier, when addition of 
an electric charge control agent is not indispensable and the 2 component development 
method's is used in this invention, and using positively frictional electrification with a blade 
member or a sleeve member, when the nonmagnetic 1 component blade coating development 
method's is used, and an electric charge control agent does not necessarily need to be included 
in a toner. 

[0125] A wax can be used for the toner of this invention as low softening temperature material if 
needed. 

[0126] As low softening temperature material used for the toner of this invention, the derivative 
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like paraffin wax, a polyolefine wax, a micro crystallin wax, the polymethylene wax like the 
Fischer TOROPISSHU wax, an amide wax, a higher fatty acid, long-chain alcohol, ester wax and 
these graft compounds, and a block compound is mentioned. As for these, what has the sharp 
maximum endothermic peak of the DSC endothermic curve from which the low molecular weight 
constituent was removed is desirable. 

[0127] As a wax used preferably, the alkyl alcohol, the straight chain-like fatty acid, the straight 
chain-like acid amide, the straight chain-like ester, or the MONTAN system derivative of the 
shape of a straight chain of 15-100 carbon numbers is mentioned. What has removed the 
impurity like a liquefied fatty acid from these waxes beforehand is desirable. 

[0128] Furthermore, the wax used preferably Alkylene polymer of the low molecular weight which 
used alkylene under high pressure, used a Ziegler catalyst or other catalysts under a radical 
polymerization or low voltage, and carried out the polymerization; The alkylene polymer of the 
amount of macromolecules is pyrolyzed. What carried out separation purification of the low- 
molecular-weight alkylene polymer which carries out a byproduction in case the polymerization 
of the alkylene polymer; alkylene obtained is carried out; from residue on distillation of the 
hydrocarbon polymer obtained from the synthesis gas which consists of a carbon monoxide and 
hydrogen by the AGE method Or the polymethylene wax which carried out extract judgment of 
.the^specific component is mentioned from, the synthetichydrocarbon. which , hydrogenates,-. - - * 
****** and is obtained. The antioxidant may be added by these waxes. 
[0129] As for the low softening temperature material used for this invention, in a DSC 
endothermic curve, it is desirable to have an endothermic Maine peak to a 40-90 degrees C (still 
more preferably 45-85 degrees C) field. Furthermore, an endothermic Maine peak has the 
desirable low softening temperature material of the Sharp melt nature whose half-value width is 
less than (preferably less than 5 degrees C) 10 degrees C. The ester wax with which low 
softening temperature material uses the ester compound of the long-chain alkyl alcohol of 15-45 
carbon numbers and the long-chain alkyl carboxylic acid of 15-45 carbon numbers as a principal 
component especially is desirable in respect of the transparency in the sheet for OHP, the low- 
temperature fixable one at the time of fixing, and elevated— temperature-proof offset nature. 
[0130] this invention — setting — measurement of DSC — for example, the product made from 
Perkin EREMA — DSC-7 are used. The temperature compensation of an equipment detecting 
element uses the indium heat of fusion about amendment of quantity of heat using the melting 
point of an indium and zinc. The sample set the empty pan to contrast using aluminum bread- 
making, and measured by carrying out a temperature up from 20 degrees C to 200 degrees C by 
the temperature up temperature of 10 degrees C / min. 

[0131] low softening temperature material — the inside of a toner particle — the binding resin 
100 weight section — receiving — desirable — 3 thru/or 40 weight sections — it is more 
preferably good 5 thru/or to carry out 35 weight sections oil impregnation. 
[0132] When the content of low softening temperature material is under 5 weight sections, 
sufficient elevated-temperature-proof offset nature is hard to be obtained, and offset of the 1st 
image (surface) may arise further at the time of the 2nd fixing (rear face) at the time of image 
fixing to both sides of record material. 

[0133] When the content of low softening temperature material exceeds 40 weight sections, in 
manufacturing a toner particle by the grinding method at the time of manufacture of a toner, it is 
easy to produce the welding of the toner component into a toner manufacturing installation, and 
in manufacturing a toner particle by the polymerization method, while granulation nature falls at 
the time of a granulation, it is easy to produce coalescence of toner particles. 
[0134] In this invention, when obtaining a toner particle by the suspension-polymerization 
method, as a starting polymerization nature monomer styrene and o (m-) p — Methyl styrene, m 
Styrene system monomer; like (p-)-ethyl styrene A methyl acrylate, (Meta) An ethyl acrylate, 
(Meta) Acrylic-acid propyl, (Meta) Butyl acrylate, (Meta) Acrylic-acid octyl, (Meta) Acrylic-acid 
dodecyl, (Meta) Acrylic-acid stearyl, (Meta) Acrylic-acid behenyl, (Meta) 2-ethylhexyl acrylate, 
(Meta) Acrylic-acid dimethylaminoethyl, (Meta) The acrylic ester system monomer like an 
acrylic-acid diethylaminoethyl (meta); (Meta) The en system monomer like a butadiene, an 
isoprene, a cyclohexene, acrylonitrile (meta), and an acrylic-acid amide is used preferably. 
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Independently [ these ] or generally, a monomer is mixed suitably and the theoretical glass 
transition temperature (Tg) of a publication is used for 2nd edition III-p 139-192 (product made 
from John Wiley&Sons) of a publication polymer handbook so that 40-80 degrees C may be 
shown. When theoretical glass transition temperature is less than 40 degrees C, a problem arises 
from the field of the conservation stability of a toner, or the durable stability of a developer, 
when exceeding 80 degrees C on the other hand, the rise of an established point is brought 
about, especially in the case of a full color toner, the color mixture of each color toner becomes 
inadequate, and it is lacking in color reproduction nature, and the transparency of an OHP image 
is reduced further remarkably and it is not desirable from a high-definition field. 
[0135] In the method of obtaining a toner particle using a suspension-polymerization method, 
especially although polar resin is added to coincidence from a viewpoint of making the 
polymerization reaction of a polymerization monomer performing without inhibition, and closing, it 
is desirable. As polar resin used for this invention, styrene, the copolymer of an acrylic acid 
(meta), a maleic-acid copolymer and polyester resin, and an epoxy resin are used preferably. 
Polar resin has especially the desirable thing that does not contain in a molecule a monomer and 
the partial saturation radical which can react. 

[0136] As a polymerization initiator used by this invention, for example, 2 and 2'-azobis - (2,4- 
- dimethylvaleronitrile)^ 2^2-L-azohis isobutyronitrile,- 1, and 1 '-azobis (cyclohexane-1-carbonitrile), 2 
and 2'-azobis-4-methoxy-2,4-dimethylvaleronitrile, The azo system polymerization initiator like 
azobisisobutyronitril; Benzoyl peroxide, The peroxide system polymerization initiator like methyl- 
ethyl-ketone peroxide, diisopropyl peroxy carbonate, cumene hydroperoxide, 2, 4-dichlorobenzoyl 
peroxide, and lauroyl peroxide is used. 

[0137] Particle-size-distribution control of a toner particle and control of particle size can be 
finished by the method of controlling the method of changing the class or addition of a 
dispersant which carries out the mineral salt of difficulty water solubility, or a protective colloid 
operation, mechanical contrivance conditions, for example, the peripheral speed of a rotor, the 
count of pass and the stirring conditions like an impeller configuration, a container configuration, 
or the solid content concentration in the inside of an aqueous solution. 

[0138] In this invention, it is desirable from the ability of removal of the residual monomer out of 
a toner particle for it to raise fixable [ of a toner ] that it is the toner particle which has the 
core/shell structure in which it was formed in with the polymer with which the shell portion was 
compounded by the polymerization, and the core section was formed by low softening 
temperature material, without reducing the blocking resistance of a toner, and carry out easily 
further. 

[0139] As the concrete method of observing the tomographic layer of a toner particle in this 
invention After distributing a toner particle enough in the epoxy resin of room-temperature- 
setting nature, it is made to harden for two days in an ambient atmosphere with a temperature of 
40 degrees C. After using 43 osmium <8> oxide together according to 43 ruthenium oxide and 
necessity and dyeing the obtained hardened material, the sample of a thin film integrated circuit 
was started using the microtome equipped with the diamond gear tooth, and the fault gestalt of a 
toner particle was observed using the transmission electron microscope (TEM). In this invention, 
in order to attach the contrast between materials using the difference in the degree of 
crystallinity of the some of the low softening temperature material which constitutes the core 
section to be used, and the resin which constitutes the shell section, it is desirable to use a 43 
ruthenium-oxide staining technique. 

[0140] As an one component system developer which has a toner, the toner of this invention can 
mix a carrier with a toner, and it can be used for it as a binary system developer. 
[0141] When using the toner of this invention as a binary system developer, as a carrier, the iron 
which is not oxidized [ scaling or ], nickel, copper, zinc, cobalt, manganese, chromium, the acid 
metals like rare earth, those alloys, those oxides, and a ferrite can be used, for example. There is 
no constraint special as the manufacture method. 

[0142] Furthermore, it is also desirable for the purpose, such as electrification adjustment, to 
cover the surface of the above-mentioned carrier particle with the cladding material which has 
resin. Although each well-known method like the method of making the cladding material which 
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has resin dissolve or suspend, applying it into a solvent, and making it adhere to a carrier as the 
method, or the method of only mixing by fine particles can apply conventionally, for stability of an 
enveloping layer, the method of dissolving and applying a cladding material into a solvent is more 
desirable. 

[0143] As a cladding material to the surface of the above-mentioned carrier, although it changes 
with toner materials, although the copolymer of amino acrylate resin, acrylic resin, or those resin 
and styrene resin, silicone resin, polyester resin, a fluororesin, polytetrafluoroethylene, a 
monochloro trifluoro ethylene polymer, and polyvinylidene fluoride are used suitably, it is not 
necessarily restrained by this, for example. Although what is necessary is just to determine the 
amount of covering of these compounds suitably so that electrification grant specification of a 
carrier may be satisfied, it is good that it is generally 0.3 - 20 % of the weight more preferably 0.1 
to 30% of the weight to a carrier in a total amount. 

[0144] Although the ferrite particle which consists of a presentation of 98% or more of Cu-Zn- 
Fe (presentation ratio [5-20]:[5-20]: [30-80]) is typical as the quality of the material of the 
carrier used for this invention, if the engine performance is not spoiled, there is no constraint at 
all. You may be the thing of the gestalt like the resin carrier which furthermore consists of 
binding resin, a metallic oxide, and a magnetic metallic oxide. 

[0145] an above-mentioned carrier, and-the mixing, ratio^of a toner.particle — a goo d -result -wil I - 
be obtained if a rate is preferably carried out to 3 - 8% of the weight two to 9% of the weight as 
toner concentration in a binary system developer. It becomes at less than 2 % of the weight, 
image concentration is low, and impossible to use toner concentration, if it exceeds 9 % of the 
weight, fogging and scattering inside the plane will increase and the useful life longevity of a 
developer will become short 

[0146] Next, the image formation method and equipment unit using a toner of this invention are 
explained using a drawing. 

[0147] The schematic diagram of the image formation equipment which carries out the package 
imprint of the multiplex toner image for the image formation method of this invention at record 
material using a middle imprint object is shown in drawing 1 and drawing 8 . 

[0148] The schematic diagram of the image formation equipment which carries out the package 
imprint of the multiplex toner image for the image formation method of this invention at record 
material using a middle imprint drum is shown in drawing 1 . 

[0149] It is made to contact, rotating the pivotable electrification roller 2 with which the 
electrification bias voltage as live-part material was impressed to the surface of the photo 
conductor drum 1 as latent-image support, the photo conductor drum surface is primarily 
charged in homogeneity, and the 1st electrostatic latent image is formed on the photo conductor 
drum 1 by the laser light E emitted from the light equipment L as an exposure means. The 1st 
formed electrostatic latent image is developed with the black toner in black development counter 
4Bk as the 1 st development counter formed in the pivotable rotary unit 24, and forms a black 
toner image. The black toner image formed on the photo conductor drum 1 is primarily imprinted 
by operation of the imprint bias voltage impressed to the conductive base material of a middle 
imprint drum electrostatic on the middle imprint drum 5. Next, a rotary unit 24 is rotated, 
negatives are developed with the yellow toner in yellow development counter 4Y as the 2nd 
development counter, a yellow toner image is formed [ the 2nd electrostatic latent image is 
formed in the surface of the photo conductor drum 1 like the above, ], and a yellow toner image 
is primarily imprinted electrostatic on the middle imprint drum 5 on which the black toner image 
is imprinted primarily. Similarly, a rotary unit 24 is rotated for the 3rd electrostatic latent image 
and the 4th electrostatic latent image, as the Magenta toner and the 4th development counter in 
Magenta development counter 4M as the 3rd development counter, with the cyanogen toner in 
cyanogen development counter 4C, sequential development and a primary imprint are performed 
and the toner image of each color is primarily imprinted on the middle imprint drum 5, 
respectively. The multiplex toner image primarily imprinted on the middle imprint drum 5 is 
secondarily imprinted by package electrostatic on the record material P according to an 
operation of the imprint bias voltage from the 2nd imprint equipment 8 located in the opposite 
side through the record material P. Heating fixing of the multiplex toner image secondarily 
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imprinted on the record material P is carried out at the record material P by the anchorage 
device 3 which has a heating roller and a pressurization roller. The transfer residual toner which 
remains on the surface of the photo conductor drum 1 after an imprint is recovered by the 
cleaner which has the cleaning blade which contacts the surface of the photo conductor drum 1 f 
and the photo conductor drum 1 is cleaned. 

[0150] Imprint current is acquired because the primary imprint to the middle imprint drum 5 from 
the photo conductor drum 1 gives bias to the conductive base material of the middle imprint 
drum 5 as 1st imprint equipment from the power supply which is not illustrated, and the imprint 
of a toner image is performed. 

[0151] The middle imprint drum 5 is set to conductive base material 5a which is the rigid body 
from wrap elastic layer 5b in the surface. 

[0152] As conductive base material 5a t the conductive resin which distributed metals and alloys, 
such as aluminum, iron, copper, and stainless steel, a carbon metallurgy group particle, etc. can 
be used, and the shape of a cylinder, what penetrated the shaft at the cylindrical center, the 
thing which reinforced inside cylindrical, etc. are mentioned as the configuration. 
[0153] Especially as elastic layer 5b t although not restrained, elastomer rubber, such as a 
styrene butadiene rubber, high styrene rubber, butadiene rubber, polyisoprene rubber, ethylene 
propylene rubber, nitril butadiene rubber (NBR), chloroprene rubber, isobutylene Jsoprene-rubber, » 
silicone rubber, a fluororubber, nitrile rubber, polyurethane rubber, acrylic rubber, 
EPIKUROROHIDORIGON, and polynorbornene rubber, is used suitably. Resin, and such 
copolymers and mixture, such as polyolefine system resin, silicone resin, fluorine system resin, 
and a polycarbonate, may be used. 

[0154] Moreover, the surface layer which distributed lubricative and water-repellent high 
lubricant fine particles in the binder of arbitration may be prepared in the surface at the pan of 
an elastic layer. 

[0155] Carbon fluoride, polytetrafluoroethylene (PTFE) which combined the fluorine with various 
fluororubbers, a fluorine elastomer, a graphite, or graphite although especially the limit did not 
have lubricant, Fluorine compounds, such as Pori fluoride [ vinyl ] DIN (PVDF), an ethylene- 
tetrafluoroethylene copolymer (ETFE), and a tetrafluoroethylene-perfluoroalkyl vinyl ether 
copolymer (PFA), Silicone system compounds, such as a silicone resin particle, silicone rubber, 
and a silicone elastomer, polyethylene (PE), polypropylene (PP), polystyrene (PS), acrylic resin, 
polyamide resin, phenol resin, an epoxy resin, etc. are used preferably. 

[0156] Moreover, in order to control resistance in the binder of a surface layer, an electric 
conduction agent may be added timely. As an electric conduction agent, various kinds of 
conductive inorganic particles and carbon black, an ion system electric conduction agent, 
conductive resin, conductive particle distribution resin, etc. are mentioned. 

[0157] Although the multiplex toner image on the middle imprint drum 5 is secondarily imprinted 
by package on the record material P with the 2nd imprint equipment 8, as an imprint means 8, its 
contact electrostatic image transfer means using a non-contact electrostatic image transfer 
means or an imprint roller, and an imprint belt with a corona-electrical-charging machine is 
usable. 

[0158] By changing to the heat roller anchorage device which has heating roller 3a and 
pressurization roller 3b as an anchorage device 3, and heating the film which touches the toner 
image on the record material P, the toner image on the record material P can be heated, and the 
film heating anchorage device which carries out heating fixing of the multiplex toner image can 
also be used for the record material P. 

[0159] It is also possible to replace with the middle imprint drum as a middle imprint object which 
the image formation equipment shown in drawing 1 uses, and to carry out the package imprint of 
the multiplex toner image at record material using a middle imprint belt. The configuration of a 
middle imprint belt is shown in drawing 8 . 

[0160] The toner image by which formation support was carried out on the photoconductor drum 
1 is primarily imprinted one by one by the peripheral face of the middle imprint belt 10 by the 
electric field formed of the primary imprint bias impressed to the middle imprint belt 10 from the 
primary imprint roller 12 in the process in which the nip section of a photoconductor drum 1 and 
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the middle imprint belt 10 is passed. 

[0161] A toner is reversed polarity and the primary imprint bias for the sequential superposition 
imprint of the toner image of the 1st - the 4th color from the photoconductor drum 1 to the 
middle imprint belt 10 is impressed from bias power supply 14. 

[0162] In the primary imprint production process of the toner image of the 1st - the 3rd color 
from the photoconductor drum 1 to the middle imprint belt 10, secondary imprint roller 13b and 
the middle imprint belt cleaner 9 can also be estranged from the middle imprint belt 10. 
[0163] 13b is a secondary imprint roller, it corresponds to secondary imprint opposite roller 13a, 
carries out bearing in parallel, and is arranged in the condition that it can estrange in the 
inferior-surface-of-tongue section of the middle imprint belt 10. 

[0164] While secondary imprint roller 13b is contacted by the middle imprint belt 10, the contact 
nip of the middle imprint belt 10 and secondary imprint roller 13b is fed with the imprint material 
P to predetermined timing, and, as for the imprint to the imprint material P of the synthetic color 
toner image imprinted on the middle imprint belt 10, secondary imprint bias is impressed to 
secondary imprint roller 13b from bias power supply 16. A synthetic color toner image is 
secondarily imprinted by this secondary imprint bias from the middle imprint belt 10 to the 
imprint material P. 

_ [01-65] After image imprint ending- to^the imprint material P, the live-part material 9 for cleaning 
is contacted by the middle imprint belt 10, and the charge of a photoconductor drum 1 and 
reversed polarity is given to the toner (transfer residual toner) which remains on the middle 
imprint belt 10, without the imprint material P imprinting by impressing the bias of reversed 
polarity from bias power supply 15 in a photoconductor drum 1. 

[0166] When said transfer residual toner is imprinted by the photoconductor drum 1 electrostatic 
[ the nip section and near / its / the photoconductor drum 1 ], a middle imprint object is 
cleaned. 

[0167] A middle imprint belt consists of a surface treatment layer prepared on the substratum of 
a belt configuration, and a substratum. In addition, the surface treatment layer may be 
constituted by two or more layers. 

[0168] Rubber, an elastomer, and resin can be used for a substratum and a surface treatment 
layer. As rubber and an elastomer, for example, natural rubber, polyisoprene rubber, a styrene 
butadiene rubber, Butadiene rubber, isobutylene isoprene rubber, ethylene-propylene rubber, 
ethylene-propylene terpolymer, Chloroprene rubber, chlorosulfonated polyethylene, chlorinated 
polyethylene, acrylonitrile-butadiene rubber, polyurethane rubber, and syndiotactic one — 1 and 
2-polybutadiene — Epichlorohydrin rubber, acrylic rubber, silicone rubber, a fluororubber, ****- 
ized rubber, poly polynorbornene rubber, hydrogenated nitrile rubber, and thermoplastic 
elastomer (for example, a polystyrene system — ) a polyolefine system, a polyvinyl chloride 
system, a polyurethane system, a polyamide system, a polyester system, a fluororesin system, 
etc. — etc. — from — one kind chosen from the becoming group or two kinds or more can be 
used. However, it is not limited to the above-mentioned material. Moreover, as resin, resin, such 
as PORIERE fin system resin, silicone resin, fluorine system resin, and a polycarbonate, can be 
used. The copolymer and mixture of these resin may be used. 

[0169] As a substratum, it can be used by making above-mentioned rubber, an elastomer, and 
resin into the shape of a film. Moreover, what covered above-mentioned rubber, an elastomer, 
and resin, was immersed, and sprayed such material on one side or both sides of an axis layer 
which carried out the shape of a textile-fabrics configuration, a nonwoven fabric configuration, 
and thread and a film configuration may be used. 

[0170] The material which constitutes an axis layer For example, natural fiber; chitin fiber, such 
as cotton, silk, hemp, and wool, regenerated-fibers [, such as an alginate fiber and regenerated- 
cellulose fiber, ]; — semi-synthetic fiber [, such as an acetate fiber, ]; — polyester fiber — 
Nylon fiber, an acrylic fiber, polyolefine fiber, vinylon, Polyvinyl chloride fiber, polyvinylidene 
chloride fiber, a polyurethane fiber, Poly alkyl PARAOKISHI benzoate fiber, polyacetal fiber, an 
aramid fiber, Synthetic fibers, such as poly FURORO ethylene fiber and phenol fiber; one sort 
chosen from the group which consists of metal fibers, such as inorganic fiber; iron fiber, such as 
a carbon fiber, glass fiber, and a boron fiber, and copper fiber, or two sorts or more can be used. 
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Of course, it is not limited to the above-mentioned material. 

[0171] Furthermore, in order to adjust the resistance of a middle imprint object, an electric 
conduction agent may be added in a substratum and a surface treatment layer. Although not 
limited especially as an electric conduction agent, one sort chosen from the group which 
consists of conductive high-molecular-compounds [, such as metallic-oxides /, such as metal 
powder; titanium oxide, /;, such as carbon, aluminum and nickel, and a quarternary-ammonium- 
salt content polymethyl methacrylate, a polyvinyl aniline, a polyvinyl pyrrole the poly diacetylene, 
polyethyleneimine, a boron-bearing highly polymerized compound, and polypyrrole, ]; etc., for 
example, or two sorts or more can be used. However, it is not limited to the above-mentioned 
electric conduction agent 

[0172] Moreover, in order to improve raising and imprint nature in the slipping nature of a middle 
imprint body surface, lubricant may be added if needed. 

[0173] Carbon fluoride, polytetrafluoroethylene (PTFE) which combined the fluorine with various 
fluororubbers, a fluorine elastomer, a graphite, or graphite although especially the limit did not 
have lubricant, Fluorine compounds, such as Pori fluoride [ vinyl ] DIN (PVDF), an ethylene- 
tetrafluoroethylene copolymer (ETFE), and a tetrafluoroethylene-perfluoroalkyl vinyl ether 
copolymer (PFA); Silicone resin, Silicone system compound; (polyethylene PE); polypropylene 
(RP); (polystyrene PS); acrylic .resin; polyamide resin^such as silicone-rubber and a silicone^, - . 
elastomer; phenol resin;, epoxy resin;, etc. are used preferably. 

[0174] Next, the toner image of each color is formed in two or more image formation section, 
respectively, and the image formation method which imprinted this in piles one by one to the 
same imprint material is explained based on drawing 2 . 

[0175] here — the 1st and the 2nd — 3rd and 4th image formation section 29a, 29b, 29c, and 
29d it installs — having — **** — each image formation section . — the electrostatic latent- 
image supporter of respectively dedication, so-called photoconductor drum 1 9a, 1 9b, and 1 9c 
And 1 9d It provides. 

[0176] Photoconductor drum 19a Or 19d They are latent-image means forming 23a, 23b, and 23c 
to the periphery side. And 23d, development section 17a, 17b, and 17c And 17d, discharge 
section 24for imprint a, 24b, and 24c And 24d and cleaning section 18a, and 18b and 18c And 
18d It is arranged. 

[0177] By such configuration, it is 1st image formation section 29a first Photoconductor drum 
19a It is latent-image means forming 23a upwards. The latent image of a yellow component color 
is formed in a manuscript image. This latent image is development means 17a. It considers as a 
visible image with the developer which has a yellow toner, and is imprint section 24a. The record 
material S as imprint material imprints. 

[0178] while the yellow image is imprinted by the imprint material S as mentioned above — 2nd 
image formation section 29b **** — the latent image of a Magenta component color — 
photoconductor drum 19b it forms upwards — having — continuing — development means 17b 
It considers as a visible image with the developer which has a Magenta toner. This visible image 
(Magenta toner image) is the above-mentioned 1st image formation section 29a. The imprint 
material S which the imprint ended is imprint section 24b. When carried in, the predetermined 
location of this imprint material S imprints in piles. 

[0179] Hereafter, they are 3rd and 4th image formation section 29c and 29d by the same method 
as the above. Image formation of a cyanogen color and a black color is performed, and a 
cyanogen color and a black color are imprinted in piles to the imprint material S of the above- 
mentioned identitas. If such an image formation process is completed, the imprint material S will 
be conveyed by the fixing section 22, and will be established in the image on the imprint material 
S. A multi-colored picture image is obtained by this on the imprint material S. Each 
photoconductor drum 19a which the imprint ended, 19b, and 19c And 19d Cleaning section 18a, 
18b, and 18c And 18d A residual toner is removed and it is offered for the next latent-image 
formation performed succeedingly. 

[0180] With the above-mentioned image formation equipment in addition, for conveyance of the 
record material S as imprint material In drawing 2 , the imprint material S is conveyed from right- 
hand side by using the conveyance belt 25 to left-hand side, it is the conveyance process, and 
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they are each image formation section 29a, 29b, and 29c. And 29d Each imprint section 24a 
which can be set, 24b, and 24c And 24d It passes and an imprint is received. 
[0181] In this image formation method, the conveyance belt using the thin dielectric sheet like 
the conveyance belt using the mesh of Dacron fiber and polyethylene terephthalate system 
resin, polyimide system resin, and urethane system resin is used from a viewpoint of the ease of 
processing as a conveyance means to convey imprint material, and endurance. 
[0182] The imprint material S is the 29d of the 4th image formation sections. Electricity will be 
discharged and it will dissociate from a belt 25, and if it passes, after that, the imprint material S 
goes into a fixing assembly 22, and AC voltage will be applied to the electric discharge machine 
20, and it will be discharged [ image fixing will be carried out and ] from an exhaust port 26. 
[0183] In addition, the electrostatic latent-image supporter which became independent in that 
image formation section, respectively is provided, and imprint material is the conveyance means 
of a belt type, and one by one, it may consist of this image formation method so that it may be 
sent to the imprint section of each electrostatic latent-image supporter. 

[0184] Moreover, it comes to provide the electrostatic latent-image supporter common to that 
image formation section, and it is the conveyance means of a drum type, imprint material is 
repeatedly sent to the imprint section of an electrostatic latent-image supporter, and it may 
^consist of this image formation- method so that the. imprint, of-each: color may be .received. .. 
[0185] However, by this conveyance belt, since the volume resistivity is high, a conveyance belt 
makes the amount of electrifications increase, and goes by the process [ as / in color picture 
formation equipment ] which repeats several imprints. For this reason, a uniform imprint is 
unmaintainable unless it carries out the sequential increment of the imprint current at every the 
imprint of each. 

[0186] Even if electrification of a conveyance means increases whenever it repeats an imprint 
since this invention toner is excellent in imprint nature, the imprint nature of the toner in each 
imprint can be equalized with the same imprint current, and a good high definition image will be 
obtained. 

[0187] Furthermore, the image formation method for forming the full color image of other 
operation gestalten is explained based on drawing 3 . 

[0188] The electrostatic latent image formed with the means suitable on a photoconductor drum 
33 is visualized by the 1st developer in the development counter 36 as a development means 
attached in the rotation development unit 39 which rotates in the direction of an arrow head. 
The color toner image on the photo conductor drum 33 is imprinted with the imprint 
electrification vessel 44 by the record material S as imprint material currently held on the imprint 
drum 48 with the gripper 47. The transfer residual toner which remains on the surface of a 
photoconductor drum 33 after an imprint is recovered by the cleaner 38 which has the cleaning 
blade which contacts the surface of a photoconductor drum 33, and a photoconductor drum 33 
is cleaned. 

[0189] When a corona-electrical-charging machine or a contact electrification machine is used 
for the imprint electrification machine 44 and a corona-electrical-charging machine is used for 
the imprint electrification machine 14, the voltage of -10kV - +10kV is impressed to it, and it is 
imprint current. - It is 500microA-+500microA. An attachment component is stretched by the 
peripheral face of the imprint drum 48, and this attachment component is constituted by the 
film-like dielectric sheet like a polyvinylidene fluoride resin film or polyethylene terephthalate. 
For example, the sheet of 100 micrometers - 200 micrometers in thickness, a volume resistivity 
1012 - 1014 ohm-cm is used. 

[0190] Next, a rotation development unit rotates as two amorous glance, and a development 
counter 35 counters a photoconductor drum 33. And negatives are developed by the 2nd 
developer in a development counter 35, and this toner image is also imprinted in piles on the 
record material S as the same imprint material as the above. 

[0191] Further 3 amorous glance and four amorous glance are performed similarly. Thus, the 
imprint drum 48 rotates only the count of predetermined, with the record material S as imprint 
material grasped, and the multiplex imprint of the toner image of the predetermined color number 
is carried out. The imprint current for carrying out electrostatic image transfer is desirable in 
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order that raising in order of Isshiki eye < two-color eye < 3 amorous-glance < 4 amorous glance 
may lessen the imprint residual toner which remains on a photoconductor drum. 
[0192] On the other hand, if imprint current is made high, since a transfer picture will be 
disturbed, it is not desirable. However, since the toner of this invention is excellent in imprint 
nature, it can imprint firmly the two-color eye at the time of carrying out a multiplex imprint 
three amorous glance, and no less than four amorous glance. Therefore, the image of what 
amorous glance is also formed exactly and the multi-colored picture image whose contrast was 
effective is obtained. Furthermore, in a full color image, the beautiful image excellent in color 
reproduction is obtained. And since it becomes unnecessary to raise imprint current so much, 
turbulence of the image in an imprint production process can be lessened. If the current at the 
time of electrostatic adsorption to the imprint belt of the record material S becoming large, and 
dissociating, if imprint current is large although electricity is discharged with the separation 
electrification vessel 45 in case the record material S is separated from the imprint drum 48 is 
not enlarged, it becomes impossible moreover, to dissociate. Since imprint current is reversed 
polarity when it does so, scattering of the toner from turbulence and the imprint material of a 
toner image will be produced, and the image formation equipment inside of a plane will be soiled. 
Since the toner of this invention is easy to imprint, separation current is not enlarged, but ** 
.can also be good, can make-separation easy and .can prevent turbulence. and :toner . scattering- of 
the image at the time of separation as a result. Therefore, the toner of this invention is 
especially used for the image formation method which forms the multi-colored picture image 
which has a multiplex imprint production process, and a full color image preferably. 
[0193] The separator electrical machinery 45 dissociates from the imprint drum 48, and it is fixed 
to the record material S by which the multiplex imprint was carried out by the heating 
pressurization roller fixing assembly 32 which has Webb who has sunk in silicone oil, and it 
becomes a full color copy image by carrying out additive color mixture at the time of fixing. 
[0194] About the multiplex development package imprint method, full color image formation 
equipment is made into an example, and is explained based on drawing 4 . 

[0195] The electrostatic latent image formed on the photoconductor drum 103 in the exposure 
section 101 which used the electrification machine 102 and laser light develops a toner one by 
one with development counters 104,105,106 and 107, and is visualized. In a development process, 
the non-contact development method is used preferably. Since the developer layer in a 
development counter does not grind the surface of an image formation object according to the 
non-contact development method, negatives can be developed without disturbing the image 
formed at the development production process of precedence in the development production 
process of the 2nd henceforth. 

[0196] The multicolor multiplex image and full color image which were formed on the 
photoconductor drum 103 are imprinted with the imprint electrification vessel 109 by the record 
material S as imprint material. In an imprint production process, the electrostatic image transfer 
method is used preferably and the corona discharge imprint method or the contact imprint 
method is used. The corona discharge imprint method is the method of arranging the imprint 
electrification machine 109 which produces corona discharge through the record material S as 
imprint material so that an image may be countered, making corona discharge act from the back 
of the record material S as imprint material, and imprinting electrostatic. The contact imprint 
method is the method of contacting an imprint roller and an imprint belt on an image formation 
object, and making impress bias to a roller through the record material S as imprint material, or 
imprinting electrostatic from the back of a belt The multicolor toner image supported by the 
surface of a photoconductor drum 103 by this electrostatic image transfer method bundles up, 
and the record material S as imprint material imprints. Since there are many amounts of toners 
to imprint an imprint residue increases, and it becomes easy to generate imprint nonuniformity 
and becomes easy to produce color nonuniformity by such package imprint method in a full color 
image. 

[0197] However, the toner of this invention is excellent in imprint nature, and every color is 
exactly formed in a multi-colored picture image. The beautiful image which was excellent in color 
reproduction nature in the full color image is obtained. Furthermore, also by low current, since 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/02/25 



23/42 ^— V 



imprint effectiveness is good, turbulence of the image at the time of an imprint can be lessened. 
Furthermore, since separation also becomes easy, turbulence toner scattering of the image at 
the time of separation can also be reduced. Furthermore, since it excels also in a mold-release 
characteristic, good imprint nature is shown also in a contact imprint means. Therefore, the 
toner of this invention is preferably used also for the image formation method of having a 
multiplex development package imprint production process. 

[0198] The record material S by which the package imprint of the multicolor toner image was 
carried out becomes a multi-colored picture image by dissociating from a photoconductor drum 
103 and being established by the heat roller fixing assembly 112. 

[0199] The transfer residual toner which remains on the surface of a photoconductor drum 103 
after an imprint is recovered by the cleaner 108 which has the cleaning blade arranged possible 
[ contact on the surface of a photoconductor drum 103 ], and a photoconductor drum 103 is 
cleaned. The cleaning blade of this cleaner 108 is usually in the surface of a photoconductor 
drum 103, and alienation, and in case an imprint is performed to the record material S as imprint 
material from a photoconductor drum 103, it carries out movable [ of it ] so that the surface of a 
photoconductor drum 103 may be contacted. 

[0200] Drawing 5 is explanatory drawing of image formation equipment using the imprint belt as a 
.secondary, imprint-means .at . the time-of imprinting collectively the color toner Jmageoffoufcr ~ - 
colors primarily imprinted by middle imprint drum lifting using the middle imprint drum secondarily 
to record material. 

[0201] In the process defined system shown in drawing 5 , the developer which has the . 
developer which has a cyanogen toner, respectively in a development counter 244-1,244-2,244- 
3,244-4, the developer which has a Magenta toner, the developer which has a yellow toner, and a 
black toner is introduced, the electrostatic-charge image formed in the photo conductor 241 is 
developed, and each color toner image is formed on a photo conductor 241. A photo conductor 

241 is a photoconductor drum or a sensitization belt with a-Se, Cds and Zn02, OPC, and a 
photoconduction insulating material layer like a-Si. A photo conductor 241 rotates in the 
direction of an arrow head with the driving gear which is not illustrated. 

[0202] As a photo conductor 241, the photo conductor which has an amorphous silicon 
sensitization layer or an organic system sensitization layer is used preferably. 
[0203] You may be the functional discrete-type sensitization layer which the monolayer mold 
with which a sensitization layer contains the material which has charge generating material and 
charge transportability ability in the same layer as an organic sensitization layer is sufficient as, 
or uses a charge generating layer as a component for a charge transportation layer. A charge 
generating layer and the laminating mold sensitization layer of the structure by which the 
laminating is subsequently carried out in the order of a charge transportation layer are one of 
the desirable examples on a conductive base. 

[0204] Polycarbonate resin, polyester resin, and acrylic resin have [ especially the binding resin 
of an organic sensitization layer ] imprint nature and good cleaning nature, and poor cleaning, the 
welding of the toner to a photo conductor, and filming of an external additive cannot happen 
easily. 

[0205] At an electrification production process, there are a method which is non-contact in the 
photo conductor 241 which uses a corona-electrical-charging machine, and a method of the 
contact mold using a roller etc., and anything is used. As shown in drawing 5 for the formation of 
efficient homogeneity electrification, simple-izing, and low ozone generating, the thing of a 
contact method is used preferably. 

[0206] The electrification roller 242 considers rodding 242b of a center, and conductive elastic 
layer 242a in which the periphery was formed as a basic configuration. The electrification roller 

242 has thrust in the 241st page of a photo conductor, and the pressure welding of it is carried 
out and it carries out follower rotation with rotation of a photo conductor 241. 

[0207] When that to which the contact pressure of a roller is 5 - 500 g/cm, and superimposed 
alternating voltage on direct current voltage as desirable process conditions when using an 
electrification roller is used, it is alternating-voltage =0.5 - 5kVpp, alternating current frequency 
=50Hz-5kHz, and direct-current-voltage =**0.2-**1.5kV, and when direct current voltage is 
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used, it is direct-current-voltage =**0.2-**5kV. 

[0208] There are a method using an electrification blade as other electrification means and a 
method using a conductive brush. These contact electrification means are effective in the high 
voltage becoming unnecessary or generating of ozone decreasing. 

[0209] As the electrification roller as a contact electrification means, and the quality of the 
material of an electrification blade, conductive rubber is desirable and may prepare a mold- 
release characteristic coat in the surface. As a mold-release characteristic coat, nylon system 
resin, PVDF (polyvinylidene fluoride), PVDC (polyvinylidene chloride), etc. are applicable. 
[0210] The toner image on a photo conductor is imprinted by the middle imprint drum 245 on 
which voltage (for example, **0.1-**5kV) is impressed. The photo conductor surface after an 
imprint is cleaned with a cleaning means 249 to have a cleaning blade 248. 

[0211] The middle imprint drum 245 is set to pipe-like conductive rodding 245b from elastic body 
layer 245a of resistance, while forming in the peripheral face. What performed conductive plating 
to the pipe of plastics is sufficient as rodding 245b. 

[0212] Elastic body layer 245a of inside resistance is the layer of the solid or foaming texture 
which carried out combination distribution of the conductive grant material like carbon black, a 
zinc oxide, the tin oxide, and silicon carbide, and adjusted the electric resistance value (volume 
resistivity) to . spring materials,, such as silicone -rubber^Teflon rubber, : chloroprene -rubb^r,^ 
polyurethane rubber, and EPDM (3 yuan copolymer of ethylene propylene diene), at resistance in 
105-1011 ohm-cm. 

[0213] The bearing of the middle imprint drum 245 is carried out in parallel to a photo conductor 
241, it is contacted in the inferior-surface-o1H:ongue section of a photo conductor 241, is 
arranged, and rotates to the counterclockwise rotation of an arrow head with the same 
peripheral velocity as a photo conductor 241. 

[0214] The middle imprint of the toner image of the 1st color by which formation support was 
carried out in the field of a photo conductor 241 is carried out one by one to the external 
surface of the middle imprint drum 245 by the electric field formed in the imprint nip region on 
the impression imprint bias to the middle imprint drum 245 by the process in which the imprint 
nip section which a photo conductor 241 and the middle imprint drum 245 touch is passed. 
[0215] The surface of the middle imprint drum 245 is cleaned after the imprint of the toner 
image to imprint material by necessity with the cleaning means 280 which can be detached and 
attached freely. When a toner image is in middle imprint drum lifting, the cleaning means 280 is 
separated from a middle imprint body surface so that a toner image may not be disturbed. 
[0216] Carry out a bearing in parallel to the middle imprint drum 245, the inferior-surface-of- 
tongue section of the middle imprint drum 245 is made to contact, an imprint means is arranged, 
and the imprint means 247 is for example, an imprint roller or an imprint belt, and is rotated to 
the clockwise rotation of an arrow head with the same peripheral velocity as a middle imprint 
drum. The imprint means may be arranged so that a direct middle imprint drum may be 
contacted, and it may be arranged so that a belt etc. may contact between a middle imprint drum 
and an imprint means. 

[0217] In the case of an imprint roller, the conductive elastic layer in which rodding and its 
periphery were formed at the center is considered as a basic configuration. 
[0218] It is possible to use a common material as a middle imprint drum and an imprint roller. 
While being able to mitigate the applied voltage to an imprint roller by setting up smaller the 
volume resistivity value of the elastic layer of an imprint roller and being able to form a good 
toner image on imprint material rather than the volume resistivity value of the elastic layer of a 
middle imprint drum, coiling round on the middle imprint object of imprint material can be 
prevented. It is especially desirable that the volume resistivity value of the elastic layer of a 
middle imprint object is especially 10 or more times from the volume resistivity value of the 
elastic layer of an imprint roller. 

[0219] The degree of hardness of a middle imprint drum and an imprint roller is JIS. It is 
measured based on K-6301. As for the middle imprint drum used for this invention, it is desirable 
to consist of elastic layers belonging to the range of 10 - 40 degrees, and on the other hand, its 
degree of hardness of the elastic layer of an imprint roller is desirable, when what has the value 
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of 41 - 80 degrees more firmly than the degree of hardness of the elastic layer of a middle 
imprint drum prevents coiling round of the imprint material to a middle imprint drum. If the degree 
of hardness of a middle imprint drum and an imprint roller becomes reverse, a crevice will be 
formed in an imprint roller side and it will be easy to generate coiling round of the imprint 
material to a middle imprint drum. 

[0220] In drawing 5 , the imprint belt 247 is arranged under the middle imprint drum 245. Two 
rollers arranged in parallel to the shaft of the middle imprint drum 245, i.e., bias roller 247a, and 
tension roller 247c are built over the imprint belt 247, and it is driven by the driving means (un- 
illustrating). The imprint belt 247 can attach and detach from a lower part in the direction of an 
arrow head to the middle imprint drum 245 by constituting the bias roller 247a side movable in 
the direction of an arrow head focusing on the tension roller 247c side. Desired secondary 
imprint bias is impressed to bias roller 247a by 247d of sources of secondary imprint bias, and, 
on the other hand, tension roller 247c is grounded. 

[0221] Next, although it was the imprint belt 247, the rubber belt which thermosetting urethane 
elastomer was made to distribute carbon, controlled by the gestalt of this operation upwards in 
about 300 micrometers in thickness, and 108-1 01 2ohms of volume resistivities and cm (at the 
time of 1kV impression), and was controlled to 20 micrometers of fluororubbers and volume- 
resistivity 1015-ohm-cm (at the time of lk_Aimpression).was-used. Theouter^diametersize is a 
tube configuration with a perimeter 80x width of face of 300mm. 

[0222] The tension impression which extends the above-mentioned imprint belt 247 about 5% by 
above-mentioned bias roller 247a and tension roller 247c is made. 

[0223] The imprint means 247 distinguishes between the middle imprint drum 245, uniform 
velocity, or peripheral velocity, and is rotated. The toner image on the middle imprint drum 245 is 
imprinted at the surface side of the imprint material 246 by impressing the bias of the friction 
charge which a toner has, and reversed polarity to the imprint means 247 from 247d of sources 
of secondary imprint bias at the same time the imprint material 246 is conveyed between the 
middle imprint drum 245 and the imprint means 247. 

[0224] As the quality of the material of the body of revolution for an imprint, the same thing as 
an electrification roller can also be used, as process conditions for a desirable imprint, the 
contact pressure of a roller is 5 - 500 g/cm, and direct current voltage is **0.2-**10kV. 
[0225] For example, conductive elastic layer 247a1 of bias roller 247a It is built with the elastic 
body of the volume resistivity of 106-1 01 Oohms and cm degree of a polyurethane [ which 
distributed electric conduction material, such as carbon, ], and ethylene-propylene-diene system 
ternary polymerization object (EPDM) etc. rodding 247a2 **** — bias is impressed according to 
the constant voltage power supply. As bias conditions, **0.2-**10kV is desirable. 
[0226] Subsequently, the imprint material 246 is conveyed to the fixing assembly 281 which 
considers the pressurization roller of the elastic body by which the pressure welding was carried 
out with the heating roller, this, and thrust in which heating elements, such as a halogen heater, 
were made to build as a basic configuration, and heating pressurization fixing of the toner image 
is carried out by passing through between a heating roller and a pressurization roller at imprint 
material. The method established at a heater through a film may be used. 

[0227] The binary system development method using the binary system developer which has the 
one component system development method, toner, and carrier which use an one component 
system developer is applicable to the developer (development counter) shown in above- 
mentioned drawing 1 thru/or above-mentioned drawing 5 . 

[0228] As a nonmagnetic toner, the development method using the one component system 
nonmagnetic developer which has the toner of this invention is explained based on the outline 
block diagram shown in drawing 6 . 

[0229] A developer 170 supports the one component system nonmagnetic developer 176 held in 
the development container 171 which holds the nonmagnetic one component system developer 
176 as a nonmagnetic toner, and the development container 171. As developer thickness 
specification-part material for regulating the feed roller 173 for supplying an one component 
system nonmagnetic developer on the developer support 1 72 for conveying to a development 
field, and developer support, and the developer thickness on developer support It has the stirring 
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member 175 for stirring the one component system nonmagnetic developer 176 in the ****** 
blade 174 and the development container 171. 

[0230] 169 is the latent-image support for supporting an electrostatic latent image, and latent- 
image formation is made by the electrophotography process means or electrostatic recording 
means which is not illustrated. 1 72 is a development sleeve as developer support, and consists 
of a nonmagnetic sleeve which consists of aluminum or stainless steel. 

[0231] Although aluminum and a stainless rough pipe may be used for a development sleeve as it 
is, what sprayed the surface with the glass bead preferably, and was damaged to homogeneity, 
and its thing which carried out mirror plane processing or thing which carried out the coat by 
resin is good. The method of carrying out the coat of the sleeve surface by resin especially is 
distributing various particles in resin, and since adjusting sleeve surface roughness and 
conductivity or giving slippage to the sleeve surface can carry out simple, it is used suitably. 
[0232] Although not limited especially about the various particles added by the resin and resin 
which are used for carrying out the coat of the sleeve surface, as resin, heat or photoresists, 
such as thermoplastics, such as stainless steel system resin, vinyl system resin, polyether 
sulphone resin, polycarbonate resin, polyphenylene oxide resin, polyamide resin, a fluororesin, 
fibrin system resin, and acrylic resin, an epoxy resin, polyester resin, an alkyd resin, phenol resin, 
- melamine resin,- polyurethane- resin,-a-=urea-resin, silicone resin.and-polyimide. resin, are used - 
suitably. 

[0233] As various particles to add, moreover, PMMA, acrylic resin, a polybutadiene resin, 
Polystyrene resin, polyethylene, polypropylene, polybutadiene, Or these copolymers, 
benzoguanamine resin, phenol resin, polyamide resin, Resin particles, such as nylon, fluorine 
system resin, silicone resin, epoxy system resin, and polyester resin; Furnace black, Carbon 
black, such as lamp black, thermal black, acetylene black, and channel black; Titanium oxide, 
Metallic oxides, such as oxidation tin, a zinc oxide, molybdenum oxide, titanic-acid potash, 
antimony oxide, and indium oxide; inorganic system bulking agents, such as metals, such as 
aluminum, copper, silver, and nickel, graphite, a metal fiber, and a carbon fiber, are used suitably. 
[0234] The one component system nonmagnetic developer 176 is stored in the development 
container 171, and is supplied by the feed roller 173 to up to the developer support 172. the 
relative velocity which the feed roller 173 consists of the foam like polyurethane foam, and is not 
0 to order or hard flow to developer support — having — rotating — supply of a developer — 
the developer after the development on the developer support 1 72 (developer non-developed 
negatives) — also stripping off — it is carrying out The binary system nonmagnetic developer 
supplied on the developer support 172 is applied to homogeneity and a thin layer by the elastic 
blade 174 as developer thickness specification-part material. 

[0235] The contact pressure force of an elastic spreading blade and developer support has 
preferably effective 0.5 - 12 kg/m 0.3 to 25 kg/m as a linear pressure of the direction of a 
development sleeve bus-bar. When the contact pressure force is smaller than 0.3 kg/m, 
homogeneity spreading of an one component system nonmagnetic developer becomes difficult, 
and the amount distribution of electrifications of an one component system nonmagnetic 
developer serves as broadcloth, and causes fogging and scattering. If the contact pressure force 
exceeds 25 kg/m, since a big pressure will be applied to an one component system nonmagnetic 
developer and an one component system nonmagnetic developer will deteriorate, it is not 
desirable that condensation of an one component system nonmagnetic developer occurs etc. 
Moreover, it is not desirable in order to require torque big in order to make developer support 
drive. That is, it becomes possible to unfold effectively condensation of the one component 
system nonmagnetic developer using the toner of this invention by adjusting the contact 
pressure force to 0.3 - 25 kg/m, and it becomes possible to start the amount of electrifications 
of an one component system nonmagnetic developer further in an instant. 
[0236] As an elastic blade, silicone rubber, polyurethane rubber, the rubber elasticity object; 
polyethylene terephthalate like NBR, the elastomer; stainless steel like a polyamide, steel, and 
the metal elastic body like phosphor bronze can be used, and even if it is those complex further, 
it can be used. What carried out the injection molding of the various elastomers, such as rubber 
materials, such as urethane and silicone, and a polyamide elastomer, and prepared them 
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preferably on SUS which has spring elasticity, or the metallic thin plate of phosphor bronze is 
good. 

[0237] In this nonmagnetic 1 component development method, in the system which carries out 
the thin layer coat of the one component system nonmagnetic developer on a development 
sleeve with a blade, in order to obtain sufficient image concentration, it is desirable to make 
thickness of the one component system nonmagnetic developer layer on a development sleeve 
smaller than the confrontation gap alpha of a development sleeve and latent-image support, and 
to impress alternation electric field to this gap. That is, by the bias power supply shown in 
drawing 6 , by impressing the development bias which superimposed direct-current electric field 
to alternation electric field or alternation electric field between the development sleeve 172 and 
the latent-image support 1 69, migration of the one component system nonmagnetic developer 
from a development sleeve to an image support top can be made easy, and a still better image 
can be obtained. 

[0238] As for the thickness of the developer layer which the gap alpha of latent-image support 
and developer support is set as 50-500 micrometers, and is supported on developer support, in 
this invention, being set as 40-400 micrometers is desirable. 

[0239] A development sleeve is rotated with 100 - 200% of peripheral speed to latent-image 
..support. Alternation bias-voltage is- preferably good-.to use~[ .0.-1 kV. or more / 0.2-3.0kV-] by 0.3--. 
2.0kV still more preferably at the peak to peak. 1.0-5.0kHz of 1.0-3.0kHz of alternation bias 
frequency is preferably used by 1.5-3.0kHz still more preferably. An alternation bias wave can 
apply the wave like a square wave, a sine wave, a sawtooth wave, and a triangular wave. 
Furthermore, the unsymmetrical AC bias from which the voltage of positive and reverse and time 
amount differ can also be used. It is also desirable to superimpose direct-current bias. 
[0240] Next, the development method using the two component developer which consists of the 
toners and carriers of this invention as a nonmagnetic toner is explained based on the outline 
block diagram shown in drawing 7 . 

[0241] A developer 120 supports the binary system developer 128 contained by the development 
container 126 which contains the binary system developer 128, and the development container 
126, and has the development blade 127 as a developer thickness regulation means for regulating 
the thickness of the developer layer formed on the development sleeve 121 as developer 
support for conveying to a development field, and the development sleeve 121. 
[0242] The development sleeve 121 has connoted the magnet 123 in the nonmagnetic sleeve 
base 122. 

[0243] The interior of the development container 126 is a processing laboratory (the 1st room) 
R1 by the septum 130. Stirring room R2 (the 2nd room) It is divided and is the stirring room R2. 
Up a septum 130 is separated and it is the toner stockroom R3. It is formed. Processing 
laboratory R1 And stirring room R2 The developer 128 is held inside and it is the toner 
stockroom R3. Inside, the toner 129 for supply (nonmagnetic toner) is held, in addition, toner 
stockroom R3 **** — an opening 131 should be formed and pass an opening 131 — fall supply 
of the toner 129 for supply of the amount corresponding to the consumed toner is carried out 
into the stirring room R2. 

[0244] Processing laboratory R1 The conveyance screw 124 is formed inside and it is a 
processing laboratory R1 by the rotation drive of this conveyance screw 124. The inner 
developer 128 is conveyed towards the longitudinal direction of the development sleeve 121. 
Similarly, it is a stockroom R2. The conveyance screw 125 is formed inside and it is the stirring 
room R2 from an opening 131 by rotation of the conveyance screw 125. The toner which fell 
inside is conveyed along with the longitudinal direction of the development sleeve 121. 
[0245] A developer 128 is a binary system developer with a nonmagnetic toner and a magnetic 
carrier. 

[0246] A opening is prepared in the part close to the photoconductor drum 1 1 9 of the 
development container 126, and the development sleeve 121 is formed outside for the gap 
between the projection, the development sleeve 121, and the photoconductor drum 119 from this 
opening. The bias impression means 132 for impressing bias to the development sleeve 121 
formed in nonmagnetic material is arranged. 
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[0247] As mentioned above, the magnet roller 123 as a magnetic field generating means fixed to 
the sleeve base 122, i.e., a magnet, is the development magnetic pole S1. Magnetic pole N3 
located in the lower stream of a river The magnetic pole N2 for conveying a developer 128, S2, 
and N1 It has. A magnet 123 is the development magnetic pole S1. It is arranged in the sleeve 
base 122 so that the photo conductor drum 119 may be countered. Development magnetic pole 
S1 A magnetic field is formed near the development section between the development sleeve 
121 and a photoconductor drum 119, and a magnetic brush is formed of this magnetic field. 
[0248] It is arranged above the development sleeve 121 and the developer layer regulation blade 
127 which regulates the thickness of the developer 128 on the development sleeve 121 is 
produced by aluminum and the non-magnetic material like SUS316. 300-1000 micrometers of the 
edge of the nonmagnetic blade 127 and page [ of a development sleeve / 121st ] distance A are 
400-900 micrometers preferably. If this distance A is smaller than 300 micrometers, while a 
magnetic carrier will tend to produce nonuniformity in during this period, i.e., a developer layer, a 
developer required to perform good development cannot be applied, but there is a trouble that 
only a development image with much nonuniformity with thin concentration is obtained. In order 
to prevent ununiformity spreading (the so-called blade ******) by the unnecessary particle 
intermingled in a developer, 400 micrometers or more are desirable. If distance A is larger than 
J .000 micrometers,, while-the amount of developers applied to up. to .the development sleeve : 1 21 
will increase, and predetermined developer thickness cannot be regulated but adhesion of the 
magnetic carrier particle to a photoconductor drum 119 will increase, developer restraining force 
with circulation, the nonmagnetic developer layer, and the regulation blade 127 of a developer 
becomes weaker, TORIBO of a toner runs short and there is a trouble of fogging-coming to be 
easy. 

[0249] The development of this binary system developer 120 develops negatives in the magnetic 
brush constituted with a toner and a magnetic carrier in the condition of being in contact with 
the image support (for example, photo conductor drum) 119, impressing an alternating electric 
field. When this magnetic brush and image support contact, it is incorporated by the magnetic 
brush and the transfer residual toner currently supported on image support after the imprint is a 
processing laboratory R1. It is collected. As for the distance (distance between S-D) B of the 
developer support (development sleeve) 121 and the photo conductor drum 119, it is good in 
improvement in carrier antisticking and dot repeatability that it is 100-1000 micrometers, if 
supply of a developer will tend to become inadequate if narrower than 100 micrometers, image 
concentration becomes low and 1000 micrometers is exceeded — magnet S1 from — the force 
in which it is inferior to dot repeatability, or line of magnetic force restrains a carrier by the 
density of a breadth MAG brush becoming low becomes weaker, and it becomes easy to produce 
carrier adhesion. 

[0250] As for the voltage between the peaks of an alternating electric field, 500-5000V are 
desirable, and 500-1 0000Hz, preferably, it is 500-3000Hz, and frequency can be suitably chosen 
as a process and can be used for it, respectively. In this case, it can choose from the wave 
which changed the triangular wave, the square wave, the sine wave, or the Duty ratio as a wave, 
and can use. If applied voltage is lower than 500V, sufficient image concentration is hard to be 
obtained, and the fogging toners of the non-image section may be unable to be collected good. 
When applied voltage exceeds 5000V, through a magnetic brush, an electrostatic image may be 
disturbed and an image quality fall may be caused. 

[0251] Since fogging picking voltage (Vback) can be made low and primary electrification of a 
photo conductor can be lowered by using the binary system developer which has the toner 
charged good, the reinforcement of the photo conductor life can be carried out. Although Vback 
is based also on a development system, less than [ 100V ] is more preferably good below 150V. 
[0252] As contrast potential, 200V-500V are preferably used so that image concentration may 
come out enough. 

[0253] Although it is related also to process speed if frequency is lower than 500Hz, since the 
charge impregnation to a carrier takes place, image quality may be reduced by disturbing carrier 
adhesion or a latent image. If frequency exceeds 10000Hz, a toner cannot be followed in 
footsteps to electric field, but it will be easy to cause an image quality fall. 
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[0254] In order to perform development which takes out sufficient image concentration, and is 
excellent in dot repeatability, and does not have carrier adhesion, it is setting preferably contact 
width of face (development nip C) with the photo conductor drum 119 of the magnetic brush on 
the development sleeve 121 to 3-8mm. If it is difficult to satisfy sufficient image concentration 
and dot repeatability good if the development nip C is narrower than 3mm and it is larger than 
8mm, actuation of a machine will be stopped and it will become difficult for the packing of a 
developer to break out and to fully press down carrier adhesion. As the adjustment method of 
development nip, the distance A of the developer specification-part material 127 and the 
development sleeve 121 is adjusted, or nip width of face is suitably adjusted by adjusting the 
distance B of the development sleep 121 and a photoconductor drum 119. 
[0255] The development method using the above-mentioned binary system developer can 
perform development coincidence cleaning which a developer collects in a development 
production process, without preparing the cleaning member which contacts the surface of a 
photo conductor drum between between the imprint section in an imprint production process, 
and the live parts in an electrification production process and a live part, and the development 
section in a development production process in the transfer residual toner which remains in 
photo conductor drum lifting after an imprint. 

[0256] In. the development-coincidence-Gleaning method,, to the migration, direction o£.latent-^r- 
image support, it is located in order of the development section, the imprint section, and a live 
part, and does not have the cleaning member for removing the transfer residual toner which 
exists in the surface of latent-image support in contact with the surface of latent-image support 
between the imprint section and a live part and between a live part and the development section. 

[0257] About the image formation method using a development coincidence cleaning method, it 
sets at a development production process. When the electrification polarity of a toner and the 
electrification polarity of the electrostatic latent image of latent-image support mention as an 
example the reversal development which develops negatives by like-pole nature, and explained it 
and the photo conductor of minus electrification nature and the toner of minus electrification 
nature are used, it sets at the imprint production process. Although the image visualized by the 
imprint member of plus polarity will be imprinted to imprint material, the electrification polarity of 
the toner of the imprint remainder is changed from plus to minus with the class (thickness, 
resistance, difference in a dielectric constant) of imprint material, and the relation of image area. 
However, by the live-part material of minus polarity at the time of the photo conductor of minus 
electrification nature being charged, though even the toner of the imprint remainder is swaying to 
plus polarity in the imprint production process with the photo conductor surface, electrification 
polarity can be uniformly arranged to a minus side. Even if the toner particle uniformly charged in 
minus polarity at the time of development exists in the photo conductor surface, when reversal 
development is used as the development method, so, the toner of the imprint remainder charged 
in minus It remains in the bright section potential section by which a toner should be developed, 
and all does not draw near and remain on the relation of development electric field to the umbra 
potential with which a toner should be developed and which does not come out in the direction 
of the magnetic brush of a developer, or developer support. 
[0258] Next, the equipment unit of this invention is explained using drawing 6 . 
[0259] The main part of image formation equipment (for example, a copying machine, a laser 
beam printer, facsimile apparatus) is equipped with the equipment unit of this invention possible 
[ desorption ]. 

[0260] With the operation gestalt shown in drawing 6 , an equipment unit is a developer 1 70 and 
the main part of image formation equipment is equipped with a developer 1 70 possible 
[ desorption ]. 

[0261] Therefore, what is necessary is just to have a developer 176, the development container 
171, and the developer support 172 at least as an equipment unit of this invention as an 
equipment unit, although it has a developer 176, the development container 171, the developer 
support 172, a feed roller 173, the developer thickness specification-part material 174, and the 
churning member 175. 
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[0262] Furthermore as an equipment unit, you may have latent-image support, a cleaning 
member, or live-part material in one. 

[0263] In applying the image formation method of this invention to the printer of facsimile, the 
light figure exposure L turns into exposure for printing received data. Drawing 1 1 shows an 
example in this case with a block diagram. 

[0264] A controller 91 controls the image read station 90 and a printer 99. The whole controller 
91 is controlled by CPU97. The reading data from an image read station is transmitted to a 
distant office through a sending circuit 93. Carrier beam data is sent to a printer 99 through a 
receiving circuit 92 from a distant office. Predetermined image data is memorized in an image 
memory. The printer controller 98 is controlling the printer 99. 94 is a telephone. 
[0265] After restoring to the image (image information from the remote terminal connected 
through the circuit) received from the circuit 95 in a receiving circuit 92, CPU97 performs double 
sign processing of image information, and is stored in the image memory 96 one by one. And if at 
least 1-page image is stored in memory 96, image recording of the page will be performed. 
CPU97 sends out the 1-page image information which read the image information of one page 
and was compound-ized by the printer controller 98 from memory 96. A printer controller 98 
controls a printer 99 so that it may perform image information record of the page, if the 1-page 

. .Jmage information from CPU97Js. received. - ^ - . . . 

[0266] In addition, CPU97 is receiving the following page during record by the printer 99. 
[0267] 

[Example] As mentioned above, reception and record of an image are performed. 

[0268] Although an example explains this invention concretely below, this does not limit this 

invention at all. 

[0269] To the example 1 ion-exchange-water 700 weight section, it is 0.1 M-Na3 P04. After 
supplying the aqueous solution 450 weight section and warming at 50 degrees C, it agitated in 
10,000rpm using TK type homomixer (product made from special opportunity-ized industry). 
They are 1.0 M-CaCI2 to this. The aqueous solution 70 weight section was added gradually, and 
basin system data medium containing a calcium phosphate salt was obtained. 
Styrene (Monomer) The 170 weight sections n-butyl acrylate The 30 weight sections (coloring 
agent) CI. pigment blue 15:3 15 weight sections (electric charge control agent) salicylic-acid 
metallic compounds Two weight sections (polar resin) saturated polyester 20 weight sections 
(oxidation 10, peak molecular weight; 15,000) 

(Release agent) Behenyl stearate 30 weight sections (cross linking agent) divinylbenzene The 0.5 
weight sections [0270] The above-mentioned formula was warmed at 50 degrees C, TK type 
homomixer (product made from special opportunity-ized industry) was used, and it dissolved and 
distributed to homogeneity in 9000rpm. A polymerization initiator 2 and the 2'-azobis (2,4- 
dimethylvaleronitrile) 5 weight section were dissolved in this, and the polymerization nature 
monomer constituent was prepared. 

[0271] The above-mentioned polymerization nature monomer constituent is thrown in in said 
basin system data medium, and it is 50 degrees C and N2. It agitated by 8000rpm by TK type 
homomixer under the ambient atmosphere, and the polymerization nature monomer constituent 
was corned. 

[0272] Then, agitating by the paddle impeller, a temperature up is carried out to 60 degrees C in 
2 hours, and the temperature up was carried out to 70 degrees C, and it was made to react by 
the programming rate of 40 degrees C / Hr. 4 hours after for 5 hours. The residual monomer was 
distilled off under reduced pressure after polymerization reaction termination, after cooling, the 
hydrochloric acid was added, the calcium phosphate salt was dissolved, and the suspension 
containing a cyanogen toner particle (1-a) was obtained. 

[0273] When circularity distribution and particle size distribution were measured for the obtained 
cyanogen toner particle (1-a) using the flow type particle image measuring device by TOA 
Medical Electronics Co., Ltd., it is average circularity 0.970, had the maximal value X in 6.1 
micrometers of projected area diameters, and did not have the maximal value Y in the range of 
0.60-micrometer or more less than 2.00-micrometer projected area diameter. The content of a 
0.60-micrometer or more projected area diameter [ less than 2.00 micrometer ] particle was 
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several 4%. 

[0274] On the other hand, having added the persulfuric acid calcium 3 weight section to the ion- 
exchange-water 500 weight section as the styrene monomer 7 weight section and a water- 
soluble initiator, and agitating by the paddle impeller, the temperature up was carried out to 70 
degrees C, the soap free polymerization was performed for 24 hours, and the suspension 
containing a particle polymer (1-b) was obtained. 

[0275] When circularity distribution and particle size distribution were measured for the obtained 
particle polymer (1-b) using the flow type particle image measuring device by TOA Medical 
Electronics Co., Ltd., it was average circularity 0.972, and it had the maximal value only in 0.8 
micrometers of projected area diameters, and the content of a 0.60-micrometer or more 
projected area diameter [ less than 2.00 micrometer ] particle was several 72%. 
[0276] After agitating the suspension containing a particle polymer (1-b) by the paddle impeller 
at whole-quantity **** and a room temperature to the suspension containing a cyanogen toner 
particle (1-a) for 2 hours, filtration, rinsing, and desiccation were carried out and the cyanogen 
toner particle (1) with a weighted mean particle size of 6.5 micrometers was obtained. 
[0277] The BET specific surface area which carried out silicone oil surface treatment the silica 
impalpable powder (A-1) of 110m2 / g to this cyanogen toner particle (1) 100 weight section The 
, 10 weight section, The^BETspecific surface, area which carried outsurface-treatment by ^ 
silicone oil and the coupling agent the silica impalpable powder (B-1) of 50m2 / g After 0.5 
weight ********, Using the Henschel mixer by Mitsui Mining Co., Ltd., it agitated to homogeneity, 
the cyanogen toner (1) was obtained, and this was made into the nonmagnetic one component 
system developer (1). 

[0278] To the commercial silica pulverized coal NAX50 (product made from Japanese Aerosil) 
100 weight section, the above-mentioned silica impalpable powder (B-1) performs surface 
treatment in the dimethyl silicone oil 10 weight section, performs pneumatic elutriation, extracts 
a particle coarse in comparison, and adjusts particle size distribution, the 100,000 times as many 
enlargement according [ this silica impalpable powder (B-1) ] to a transmission electron 
microscope (TEM) as this, and the 100,000 times as many enlargement by the scanning electron 
microscope (SEM) as this — setting — an average of 1 — it was checked that it is the particle 
with which two or more primary particles of order particle-size 40mmum were united. The 
particle shape of the silica impalpable powder (B-1) checked from this enlargement is shown in 
drawing 10 . 

[0279] In the enlargement by the scanning electron microscope of a cyanogen toner (1), shape 
factor SF-1 (100,000 times as many enlargement as this) of the primary particle of the silica 
impalpable powder (A-1) which exists on a toner particle was 117, and shape factor SF-1 (50,000 
times as many enlargement as this) of the silica impalpable powder (B-1) which exists on a toner 
particle similarly was 290. 

[0280] Furthermore, in the 500,000 times as many enlargement by the scanning electron 
microscope of a cyanogen toner (1) as this, individual number average major axes are 7.35mmum, 
and, as for the primary particle of silica impalpable powder (A-1), it was checked that 122 the 
major axis / minor axes per 0.5micrometerx0.5micrometer area are 1.1, and exist in a 100,000 
times as many enlargement as this. In the 50,000 times as many enlargement by the scanning 
electron microscope of a cyanogen toner (1) as this, individual number average major axes are 
152mmum, and, as for silica impalpable powder (B-1), it was checked that six the major axis / 
minor axes per area which are 3.2 and are 1.0micrometerx1.0micrometers exist. 
[0281] Furthermore, in the 100,000 times as many enlargement by the scanning electron 
microscope of a cyanogen toner (1) as this, the average (the average Ferre minimum width of 
face) of the Ferre minimum width of face of the primary particle which constitutes silica 
impalpable powder (B-1) was 42mmum. 

[0282] When circularity distribution and particle size distribution were measured for the 
cyanogen toner (1) using the flow type particle image measuring device by TOA Medical 
Electronics Co., Ltd., it was average circularity 0.970, and it had the maximal value X in 6.1 
micrometers of projected area diameters, and had the maximal value Y in 0.8 micrometers of 
projected area diameters, and the content of a 0.60-micrometer or more projected area diameter 
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[ less than 2.00 micrometer ] particle was several 24%. 

[0283] It evaluated by performing 5000 sheet copy paper about each evaluation criteria using the 
reconstruction machine which converted Canon LBP-2030 of marketing for the obtained 
developer as drawing 1 showed. 

[0284] As a developer as the reconstruction machine of LBP-2030 is shown in drawing 1 as 
black development counter 4Bk and yellow development counter 4Y t Magenta development 
counter 4M f and cyanogen development counter 4C The rotary unit 4 which equipped with the 
developer 170 of a nonmagnetic one component system development method using the 
nonmagnetic one component system developer shown in drawing 6 respectively possible 
[ desorption ] is used. After imprinting secondarily the multiplex toner image by each color toner 
primarily imprinted on the middle imprint drum 5 to a package at the record material P, it is the 
configuration which carries out heating fixing, and a fixing assembly 9 is also further converted 
into the following configurations at the record material P. 

[0285] Fixing roller 9a of a fixing assembly 9 used what covered the shaft of aluminum in two 
sorts of layers. Elevated^temperature vulcanization silicone rubber (HTV silicone rubber) was 
used for the lower layer section as an elastic layer. The thickness of an elastic layer was 2.1mm 
and the rubber degree of hardness was 3 degrees (JIS-A). What thin-film-ized the 
_ tetrafluoroethylene-perfluoro-alkyl. vinyJ ether copolymer. (PFA) with. the. spray coat as a .mokk>- ~ 
release layer was used for the management. The thickness of a thin film was 20 micrometers. 
[0286] Pressurization roller 9b of a fixing assembly 9 as well as fixing roller 9a used what is wrap 
structure in a lower layer silicone rubber elastic layer and the upper fluororesin type layer, and 
consists a shaft top of an equivalent material, thickness, and a physical-properties value. 
[0287] Nip width of face of the fixing section was set to 9.5mm, ****** set to 2.00x105 Pa, and 
the fixing roller skin temperature at the time of standby was set as 180 degrees C. The 
spreading device of fixing oil was removed. 

[0288] The middle imprint drum 5 used for the surface of an aluminum cylinder what covered the 
mixture of NBR and epichlorohydrin rubber with 5mm in thickness as an elastic layer. 
[0289] Cyanogen development counter 4C of the above-mentioned reconstruction machine of 
LBP-2030 was filled up with the 160g (1) of the above-mentioned nonmagnetic one component 
system developers, commercial CLC paper A4 (the CANON SALES CO., INC. sale and ****:81.4 
g/m2) was set to the tray 7 as record material P, and the continuation **** test was performed 
on condition that the following. 

[0290] - primary electrification condition: — the direct current voltage of -600V and the 
electrification bias voltage on which the alternating voltage of amplitude 2kVpp was made to 
superimpose by the 1150Hz sine wave were impressed to the electrification roller 2 from the 
power supply which is not a drawing example. By impressing voltage to the electrification roller 2, 
the charge was moved by discharge to the photoconductor drum 1 of an insulating material, and 
it was charged uniformly. 

[0291] - Latent-image formation conditions : on the photoconductor drum 1 charged uniformly, 
exposure exposure of the laser beam E was carried out, and the electrostatic latent image was 
formed. The surface potential of the exposed portion set up laser beam reinforcement so that it 
might be set to -200V. 

[0292] - Development conditions : the direct current voltage of -350V and the development bias 
voltage on which the alternating voltage of amplitude 1.8kVpp was made to superimpose by the 
2300Hz sine wave were made to impress to the cyanogen development counter of 4C in drawing 
1 , the alternating electric field was formed between (300 micrometers of gaps) the development 
sleeve and the photoconductor drum 1 , and negatives were developed by making the toner on a 
development sleeve (170 micrometers of toner thickness) fly. 

[0293] - Primary imprint conditions : in order to imprint primarily the toner image formed of 
development counter 4C on the photoconductor drum 1 on the middle imprint object 5, the 
direct current voltage of +300V was impressed to drum 5made from aluminum a as primary 
imprint bias voltage. 

[0294] - Secondary imprint conditions : in order to imprint secondarily the toner image primarily 
imprinted on the middle imprint object 5 to the record material P, the direct current voltage of 
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+2000V was impressed to the imprint means 8 as secondary imprint bias. 

[0295] Evaluation went as follows about the image concentration in each first stage and durable 
number of sheets and the image concentration stability of a solid image, the early amount of 
fogging in the paper, and the **** repeatability in each durable number of sheets. 
[0296] The image concentration of ten places which printed one solid image concentration all 
image, and chose it from all the obtained solid images at random was measured using the 
reflective formality meter (TOKYO DENSHOKU CO., LTD company make REFLECTOMETER 
ODEL TC-6DS). 

[0297] This was performed 3 times, the image concentration of a total of 30 places was 
measured, and the arithmetic mean of the acquired numeric value was made into the 
concentration of an initial image. 

[0298] Printing number of sheets evaluated image concentration in each durable number of 
sheets by the same method using the evaluation method of the above-mentioned publication 
also with 1000 per hour, 3000 per hour, and 5000-sheet the image it is [ image ] o'clock. 
[0299] The image concentration often places which printed all one solid image and chose it from 
all the obtained solid images at random in the environment of the image concentration stability 
temperature of 20 degrees C of a solid image and 30% of humidity was measured using the 
reflective formality meter (TOKYODENSHOKUXO.,- REFLECTOMETER ODELTC-.6DS made. , 
from LTD). <BR> [0300] This was performed 3 times, the image concentration of a total of 30 
places was measured, the acquired difference of numerical maximum and the minimum value was 
calculated, and the degree was written as follows. 

a: the difference of maximum and the minimum value — less than [ 0.2 ] b: — the difference of 
maximum and the minimum value — less than [ 0.2 supeiM).4 ] c: — the difference of maximum 
and the minimum value — less than [ 0.4 super-0.6 ] d: — the difference of maximum and the 
minimum value — less than [ 0.6 super-0.8 ] e: — the difference of maximum and the minimum 
value — 0.8 ** [0301] In the above-mentioned evaluation, it is the good image which has neither 
a blur nor nonuniformity in an initial image, and was excellent in image concentration stability, so 
that the difference of maximum and the minimum value is small. 

[0302] Image concentration stability of the solid image in each durable number of sheets was 
evaluated by the same method also with the image whose printing number of sheets is 1000- 
sheet o'clock and 3000-sheet o'clock and 5000-sheet o'clock about the above-mentioned 
evaluation. 

[0303] The image which has the solid white image section using commercial CLC paper A4 (the 
CANON SALES CO., INC. sale and ****:81.4 g/m2) as amount record material of fogging in the 
paper was printed, and the reflection density of the solid white section after a print and the 
reflection density of the form before a print were measured using the reflective formality meter 
(TOKYO DENSHOKU CO., REFLECTOMETER ODEL TC-6DS made from LTD). 
[0304] The difference (Ds-Dr) of the white section reflection density worst value after a print 
(Ds) and the reflection density average value (Dr) of the form before a print was made into the 
amount of fogging in the paper. 

[0305] The 2% or less of the amounts of fogging in the paper is the good image which does not 
have fogging in the paper substantially, and when it exceeds 5%, they are an indistinct image with 
which fogging in the paper is conspicuous. 

At the time of a:5000~sheet print termination, it is the less than 5% of the amounts of fogging in 
the paper at the time of 2% or less termination [ b:3000 sheet print ] of the amounts of fogging in 
the paper. At the time of 5000-sheet print termination, it is the less than 5% of the amounts of 
fogging in the paper at the time of 5% or more termination [ c:1000 sheet print ] of the amounts 
of fogging in the paper. At the time of 3000-sheet print termination, it is the less than 5% of the 
amounts of fogging in the paper at the time of 5% or more termination [ d:500 sheet print ] of the 
amounts of fogging in the paper, and is the 5% or more of the amounts of fogging in the paper 
[0306] at the time of 5% or more termination [ e:500 sheet print ] of the amounts of fogging in 
the paper at the time of 1000-sheet print termination. Evaluation of thin line repeatability thin 
line repeatability formed the latent-image image of the shape of stripes as shown in drawing 9 , 
and evaluated about the image after fixing. 
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[0307] Latent-image **** [ in / in drawing 9 / resolution 600dpi ] is 4 dots (170 micrometers), 
and non-latent-image **** is the latent-image image of 10 dots (420 micrometers). 
[0308] 1,000 striped latent-image images of the above were formed continuously, five points 
were chosen from the image section at random using the fixing image of the 1,000th sheet, and 
the average of image **** of five points and the absolute value of a difference with theoretical 
latent-image **** (170 micrometers) estimated. 

a:0-micrometer or more 30-micrometer or less ** [ 90 micrometers or less d:90 60 micrometers 
or less c:60 b:30 micrometer super-micrometer super-micrometer ] [0309] Printing number of 
sheets performed the above-mentioned evaluation also about the 3000-sheet o'clock and 5000- 
sheet image it is [ image ] o'clock 

[0310] The various physical properties of a toner are shown in a table 2, and an evaluation result 
is shown in a table 4. 

[0311] It replaced with the silica impalpable powder (EM) 0.5 weight section used in the example 
2 example 1, the cyanogen toner (2) which has the various physical properties which show it in a 
table 2 like an example 1 if it removes that the BET specific surface area which has not carried 
out surface treatment uses the silica impalpable powder (B-2) 0.4 weight section of 81 m2 / g 
was obtained, and this was made into the nonmagnetic one component system developer (2). 
-[03.12] devaluated like the.example «t using -this.nonmagnetic one component system developer 

(2) . 

[0313] An evaluation result is shown in a table 4. 

[0314] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section which were used in the example 3 example 1. If it 
removes that the BET specific surface area to which the BET specific surface area which 
carried out surface treatment by silicone oil carried out surface treatment by the alumina 
impalpable powder (A-2) 1.0 weight section and silicone oil of 145m2 / g uses the silica 
impalpable powder (B-3) 0.6 weight section of 70m2 / g The cyanogen toner (3) which has the 
various physical properties shown in a table 2 like an example 1 was obtained, and this was made 
into the nonmagnetic one component system developer (3). 

[0315] It evaluated like the example 1 using this nonmagnetic one component system developer 

(3) . 

[0316] An evaluation result is shown in a table 4. 

[0317] It replaced with the silica impalpable powder (B-1) 0.5 weight section used in the example 
4 example 1, the cyanogen toner (4) which has the various physical properties which show it in a 
table 2 like an example 1 if it removes that the BET specific surface area which carried out 
surface treatment in the order of hexamethyldisilazane and dimethyl silicone oil uses the silica 
impalpable powder (B-4) 0.6 weight section of 73m2 / g was obtained, and this was made into 
the nonmagnetic one component system developer (4). 

[0318] It evaluated like the example 1 using this nonmagnetic one component system developer 

(4) . 

[0319] An evaluation result is shown in a table 4. 

[0320] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section which were used in the example 5 example 1. 
Surface treatment If it removes that the BET specific surface area to which the BET specific 
surface area which has not been carried out carried out surface treatment in the order of the 
silica impalpable powder (A-3) 0.8 weight section of 141m2 / g, hexamethyldisilazane, and 
dimethyl silicone oil uses the silica impalpable powder (B-5) 0.6 weight section of 60m2 / g The 
cyanogen toner (5) which has the various physical properties shown in a table 2 like an example 
1 was obtained, and this was made into the nonmagnetic one component system developer (5). 
[0321] It evaluated like the example 1 using this nonmagnetic one component system developer 

(5) . 

[0322] An evaluation result is shown in a table 4. 

[0323] It replaced with the silica impalpable powder (B-1) 0.5 weight section used in the example 
6 example 1, the cyanogen toner (6) which has the various physical properties which show it in a 
table 2 like an example 1 if it removes that the BET specific surface area which has not carried 
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out surface treatment uses the titanium oxide impalpable powder (B-6) 0.6 weight section of 
86m2 / g was obtained, and this was made into the nonmagnetic one component system 
developer (6). 

[0324] It evaluated like the example 1 using this nonmagnetic one component system developer 

(6) - 

[0325] An evaluation result is shown in a table 4. 

[0326] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section which were used in the example 7 example 1. If it 
removes that the BET specific surface area which carried out surface treatment by the silica 
impalpable powder (A-1) 1.3 weight section and silicone oil uses the silica impalpable powder (B- 
7) 0.6 weight section of 60m2 / g The cyanogen toner (7) which has the various physical 
properties shown in a table 2 like an example 1 was obtained, and this was made into the 
nonmagnetic one component system developer (7). 

[0327] It evaluated like the example 1 using this nonmagnetic one component system developer 

(7) . 

[0328] An evaluation result is shown in a table 4. 

[0329] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder XB-1),0.5 weight-section which were used in the -example 8 ,example=.1. JEhe— 
cyanogen toner (8) which has the various physical properties which show it in a table 2 like an 
example 1 if it removes using the silica impalpable powder (A-1) 4.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section was obtained, and this was made into the 
nonmagnetic one component system developer (8). 

[0330] It evaluated like the example 1 using this nonmagnetic one component system developer 

(8) . 

[0331] An evaluation result is shown in a table 4. 

[0332] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section which were used in the example 9 example 1. The 
cyanogen toner (9) which has the various physical properties which show it in a table 2 like an 
example 1 if it removes using the silica impalpable powder (A-1) 0.7 weight section and the silica 
impalpable powder (B-1) 3.6 weight section was obtained, and this was made into the 
nonmagnetic one component system developer (9). 

[0333] It evaluated like the example 1 using this nonmagnetic one component system developer 

(9) . 

[0334] An evaluation result is shown in a table 4. 

[0335] It replaces with the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section which were used in the example 10 example 1. The 
cyanogen toner (10) which has the various physical properties which show it in a table 2 like an 
example 1 if it removes using the silica impalpable powder (A-1) 2.4 weight section and the silica 
impalpable powder (B-1) 1.7 weight section was obtained, and this was made into the 
nonmagnetic one component system developer (10). 

[0336] It evaluated like the example 1 using this nonmagnetic one component system developer 

(10) . 

[0337] An evaluation result is shown in a table 4. 

[0338] To the example 11 ion-exchange-water 700 weight section, it is 0.1 M-Na3 P04. After 
supplying the aqueous solution 450 weight section and warming at 50 degrees C, it agitated in 
10,000rpm using TK type homomixer (product made from special opportunity-ized industry). 
They are 1.0 M-CaCI2 to this. The aqueous solution 70 weight section was added gradually, and 
basin system data medium containing a calcium phosphate salt was obtained. 
Styrene (Monomer) The 175 weight sections n-butyl acrylate The 25 weight sections (coloring 
agent) C.I. pigment blue 15:3 15 weight sections (electric charge control agent) BONTORON E- 
84 (product made from the ORIENT chemistry) Three weight sections (polar resin) saturated 
polyester 20 weight sections (oxidation 10, peak molecular weight; 15,000) 

(Release agent) Behenyl stearate 30 weight sections (cross linking agent) divinylbenzene The 1.5 
weight sections [0339] The above-mentioned formula was warmed at 50 degrees C, TK type 
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homomixer (product made from special opportunity-ized industry) was used, and it dissolved and 
distributed to homogeneity in 9000rpm. A polymerization initiator 2 and the 2'-azobis (2,4- 
dimethylvaleronitrile) 5 weight section were dissolved in this, and the polymerization nature 
monomer constituent was prepared. 

[0340] The above-mentioned polymerization nature monomer constituent is thrown in in said 
basin system data medium, and it is 50 degrees C and N2. It agitated by 8500rpm by TK type 
homomixer under the ambient atmosphere, and the polymerization nature monomer constituent 
was corned. 

[0341] Then, agitating by the paddle impeller, a temperature up is carried out to 60 degrees C in 
2 hours, and the temperature up was carried out to 70 degrees C, and it was made to react by 
the programming rate of 40 degrees C / Hr. 4 hours after for 5 hours. The residual monomer was 
distilled off under reduced pressure after polymerization reaction termination, after cooling, after 
adding the hydrochloric acid and dissolving a calcium phosphate salt filtration, rinsing, and 
desiccation were carried out and the cyanogen toner particle (2-a) with a weighted mean particle 
size of 6.5 micrometers was obtained. 

[0342] When circularity distribution and particle size distribution were measured for the 
cyanogen toner particle (2-a) using the flow type particle image measuring device by TOA 
Medical Electronics Co.,. Ltd. r - it was average circularity-_0.973, and it had the-maximal -value X in-- - 
1.0 micrometers of projected area diameters, and had the maximal value Y in 6.9 micrometers of 
projected area diameters, and the content of a 0.60-micrometer or more projected area diameter 
[ less than 2.00 micrometer ] particle was several 41%. 

[0343] Pneumatic elutriation was performed for this cyanogen toner particle (2-a), the 
comparatively fine particle was removed, and the cyanogen toner particle (2) was obtained. 
[0344] After adding the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section like an example 1 to this cyanogen toner particle (2) 
100 weight section, the cyanogen toner (11) which has the various physical properties which 
agitate to homogeneity and are shown in a table 2 was obtained using the Henschel mixer by 
Mitsui Mining Co., Ltd., and this was made into the nonmagnetic one component system 
developer (11). 

[0345] When circularity distribution and particle size distribution were measured for the 
cyanogen toner (11) using the flow type particle image measuring device by TOA Medical 
Electronics Co., Ltd., it was average circularity 0.970, and it had the maximal value X in 1.0 
micrometers of projected area diameters, and had the maximal value Y in 6.5 micrometers of 
projected area diameters, and the content of a 0.60-micrometer or more projected area diameter 
[ less than 2.00 micrometer ] particle was several 18%. 

[0346] It evaluated like the example 1 using this nonmagnetic 1 component developer (11). 
[0347] An evaluation result is shown in a table 4. 

[0348] After supplying the water 180 weight section and the 0.2-% of the weight aqueous 
solution 20 weight section of polyvinyl alcohol which carried out the nitrogen purge to the 
example of comparison 1 4 opening flask, the styrene 75 weight section, the acrylic-acid-n-butyl 
25 weight section, the benzoyl peroxide 3.0 weight section, and the divinylbenzene 0.01 weight 
section were added and agitated, and it considered as suspension. Then, after nitrogen replaced 
the inside of a flask, the temperature up was carried out to 80 degrees C, it held to this 
temperature for 10 hours, and the polymerization reaction was performed. 
[0349] After rinsing this polymer, keeping temperature at 65 degrees C, it dried in reduced 
pressure environment and resin was obtained. The obtained resin was mixed by 88 weight 
sections, 12 weight sections and the paraffin wax 10 weight section were mixed [ metal- 
containing azo dye ] for 4 weight sections and the CI. pigment blue 15:3 with the fixed tub type 
dry-blending machine, and the 2 shaft extruder performed melting kneading, having connected 
with the suction pump and attracting a vent-port. 

[0350] Crushing of this melting kneading object was carried out with the hammer mill, and the 
crushing object of the toner constituent of 1 mm mesh pass was obtained. Furthermore, the jet 
mill using the collision between particles in a revolution style ground, after the mechanical- 
cable^type grinder ground this crushing object to the volume mean diameter of 20-30 
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micrometers, in the surface treatment machine, the toner constituent was reformed according to 
thermal and mechanical shearing force, with the multistage rate classifier, the classification was 
performed and the cyanogen toner particle (3) with a weighted mean particle size of 7.0 
micrometers was obtained. 

[0351] After adding the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section like an example 1 to the obtained cyanogen toner 
particle (3) 100 weight section, the cyanogen toner (12) which has the various physical 
properties which agitate to homogeneity and are shown in a table 3 was obtained using the 
Henschel mixer by Mitsui Mining Co., Ltd., and this was made into the nonmagnetic one 
component system developer (12). 

[0352] It evaluated like the example 1 using this nonmagnetic one component system developer 

(12) . 

[0353] An evaluation result is shown in a table 4. 

[0354] the silica impalpable powder (A-1) 1.0 weight section and the silica impalpable powder (B- 
1) 0.5 weight section which were used in the example of comparison 2 example 1 — replacing 
with — silica impalpable powder (B-1) — **** for the 0.8 weight sections — if things were 
removed, the cyanogen toner (13) which has the various physical properties shown in a table 3 
. like an example 1- was obtained, and this~was made, into the, nonmagnetiGrX>ne-component system 
developer (13). 

[0355] It evaluated like the example 1 using this nonmagnetic one component system developer 

(13) . 

[0356] An evaluation result is shown in a table 4. 

[0357] the silica impalpable powder (A-1) 1.0 weight section and the silica impalpable powder (B- 
1) 0.5 weight section which were used in the example of comparison 3 example 1 — replacing 
with — silica impalpable powder (A-1) — **** for the 1.4 weight sections — if things were 
removed, the cyanogen toner (14) which has the various physical properties shown in a table 3 
like an example 1 was obtained, and this was made into the nonmagnetic one component system 
developer (14). 

[0358] It evaluated like the example 1 using this nonmagnetic one component system developer 

(14) . 

[0359] An evaluation result is shown in a table 4. 

[0360] It replaced with the silica impalpable powder (B-1) 0.5 weight section used in the example 
of comparison 4 example 1, the cyanogen toner (15) which has the various physical properties 
which show it in a table 3 like an example 1 if it removes that the BET specific surface area 
which carried out surface treatment in the order of hexamethyldisilazane and dimethyl silicone oil 
uses the silica impalpable powder (B-10) 0.5 weight section of 38m2 / g was obtained, and this 
was made into the nonmagnetic one component system developer (15). 

[0361] It evaluated like the example 1 using this nonmagnetic one component system developer 

(15) . 

[0362] An evaluation result is shown in a table 4. 

[0363] Not using each of silica impalpable powder (A-1) used in the example of comparison 5 
example 1, and silica impalpable powder (B-1), the cyanogen toner (16) which has the various 
physical properties shown in a table 3, using a cyanogen toner particle (1) as it is was obtained, 
and this was made into the nonmagnetic one component system developer (16). 
[0364] When evaluated like the example 1 using this nonmagnetic one component system 
developer (16), scattering of a toner inside the plane arose notably, and since it was a bad 
remarkable result, also in which evaluation criteria of o'clock of first stage and 1000-sheet image 
concentration, both the images stability of a solid image, the amount of fogging in the paper, and 
thin line repeatability, evaluation was further stopped by 1000-sheet o'clock. 
[0365] An evaluation result is shown in a table 4. 

[0366] In example of comparison 6 example 1, in the manufacture conditions of a cyanogen toner 
particle (1), filtration, rinsing, and desiccation were carried out only for the suspension containing 
a cyanogen toner particle (1-a), without using the suspension containing a particle polymer (1-b), 
and the cyanogen toner particle (4) was obtained like the example 1. 
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[0367] After adding the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section like an example 1 to the obtained cyanogen toner 
particle (4) 100 weight section, the cyanogen toner (17) which has the various physical 
properties which agitate to homogeneity and are shown in a table 3 was obtained using the 
Henschel mixer by Mitsui Mining Co., Ltd., and this was made into the nonmagnetic one 
component system developer (1 7). 

[0368] It evaluated like the example 1 using this nonmagnetic one component system developer 

(17) . 

[0369] An evaluation result is shown in a table 4. 
[0370] 

Example of comparison 7 (monomer) styrene monomer Seven weight sections Divinylbenzene 0.2 
weight sections (initiator) potassium persulfate Four weight sections [0371] The temperature up 
was carried out to 60 degrees C, the soap free polymerization was performed for 72 hours, 
having added the above-mentioned raw material into the ion-exchange-water 500 weight 
section, and agitating by the paddle impeller, and the suspension containing a particle polymer 
(5-b) was obtained. 

[0372] When circularity distribution and particle size distribution were measured for the particle 
polymer (5-b)rUsing.the flow type particle Jmage. measuring -device.by.TOA Medical .Electronics 
Co., Ltd., it was average circularity 0.972, and it had the maximal value only in 2.6 micrometers of 
projected area diameters, and the content of a 0.60-micrometer or more projected area diameter 
[ less than 2.00 micrometer ] particle was several 37%. 

[0373] If it removed carrying out whole-quantity addition of the particle polymer (5-b) into the 
suspension containing a cyanogen toner particle (1-a) instead of the particle polymer (1-b) used 
in the example 1, the cyanogen toner particle (5) was obtained like the example 1. 
[0374] After adding the silica impalpable powder (A-1) 1.0 weight section and the silica 
impalpable powder (B-1) 0.5 weight section like an example 1 to the obtained cyanogen toner 
particle (5) 100 weight section, the cyanogen toner (18) which has the various physical 
properties which agitate to homogeneity and are shown in a table 3 was obtained using the 
Henschel mixer by Mitsui Mining Co., Ltd., and this was made into the nonmagnetic one 
component system developer (18). 

[0375] It evaluated like the example 1 using this nonmagnetic one component system developer 

(18) . 

[0376] An evaluation result is shown in a table 4. 

[0377] It replaces with the silica impalpable powder (B-1) 0.5 weight section used in the example 
of comparison 8 example 1. if it removes that the BET specific surface area which changed so 
that the classification conditions of silica impalpable powder (B-1) might be boiled comparatively 
and a fine particle might be extracted, and adjusted particle size distribution uses the silica 
impalpable powder (B-8) 0.5 weight section of 1 10m2 / g The cyanogen toner (19) which has the 
various physical properties shown in a table 3 like an example 1 was obtained, and this was made 
into the nonmagnetic one component system developer (19). 

[0378] It evaluated like the example 1 using this nonmagnetic one component system developer 

(19) . 

[0379] An evaluation result is shown in a table 4. 

[0380] It replaces with the silica ****** (B-1) 0.5 weight section used in the example of 
comparison 9 example 1. If it removes that the BET specific surface area which changed so that 
classification actuation might be repeated, and prepared particle size distribution uses the silica 
impalpable powder (B-9) 0.5 weight section of 22m2 / g so that only a coarser particle can be 
extracted for the classification conditions of silica impalpable powder (B-1) The cyanogen toner 

(20) which has the various physical properties shown in a table 3 like an example 1 was obtained, 
and this was made into the nonmagnetic one component system developer (20). 

[0381] It evaluated like the example 1 using this nonmagnetic one component system developer 
(20). 

[0382] An evaluation result is shown in a table 4. 
[0383] 
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[0386] the C.L pigment blue 15:3 used in the example 12 example 1 — in addition, the C.L 
pigment red 122 — 11 weight sections and the C.L pigment yellow 17 — 14 weight sections and 
carbon black — each 10 weight section — the ** **** — if things were removed, the Magenta 
toner particle (6), the yellow toner particle (7), and the black toner particle (8) were 
manufactured like the example 1, respectively. 

[0387] It was filled up with 160g (1) of nonmagnetic one component system developers used for 
cyanogen development counter 4C in the example 1 using the LBP-2030 reconstruction machine 
used in the example 1, Magenta development counter 4M were filled up with the 160g (21) of the 
above-mentioned nonmagnetic one component system developers, yellow development counter 
4Y was filled up with the 1 60g (22) of the above-mentioned nonmagnetic one component system 
developers, and black development counter 4Bk was filled up with the 160g (23) of the above- 
mentioned nonmagnetic one component system developers. 
[0388] [mage formation was performed on condition that the following. 
[0389] - Primary electrification conditions : the direct current voltage of -600V and the 
electrification bias voltage on which the alternating voltage of amplitude 2kVpp was made to 
superimpose by the 1150Hz sine wave were impressed to the electrification roller 2 from the 
power supply which is not illustrated in drawing 1 . By impressing voltage to the electrification 
roller 2, the charge was moved by discharge to the photoconductor drum 1 of an insulating 
material, and it was charged uniformly. 

[0390] - Latent-image formation conditions : on the photoconductor drum 1 charged uniformly, 
exposure exposure of the laser beam E was carried out, and the electrostatic latent image was 
formed. The surface potential of the exposed portion set up laser beam reinforcement so that it 
might be set to -200V. 

[0391] The multiplex toner image of four colors which developed negatives by the color order of 
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yellow, a Magenta, cyanogen, and black, imprinted the toner image of each color primarily to 
middle imprint drum lifting one by one, and were primarily imprinted by middle imprint drum lifting 
was collectively imprinted secondarily on record material, heating fixing of the multiplex toner 
image of these four colors was carried out at record material, and the full color image was 
formed. 

[0392] To the yellow development counter of 4in drawing 1 Y at each of yellow development 
counter 4Y in d rawi n g 1 , Magenta development counter 4M, cyanogen development counter 4C, 
and black development counter 4Bk Development conditions : - The direct current voltage of - 
350V, The thing on which the alternating voltage of amplitude 2kVpp was made to superimpose 
by the 2300Hz sine wave was made to impress, the alternating electric field was formed between 
(300 micrometers of gaps) the development sleeve and the photoconductor drum 1, and 
negatives were developed by making the toner on a development sleeve (170 micrometers of 
toner thickness) fly. 

[0393] - Primary imprint conditions : in order to imprint primarily the toner image developed by 
development counter 4Y on the middle imprint object 5, primary imprint bias voltage impressed 
to drum 5a made from aluminum was made into the direct current voltage of +100V. In order to 
imprint primarily the toner image developed by development counter 4M on the middle imprint 
object 5, primary imprint bias voltage impressed to drum 5a made from .aluminum was made into 
the direct current voltage of +200V. In order to imprint primarily the toner image developed by 
development counter 4C on the middle imprint object 5, primary imprint bias voltage impressed 
to drum 5a made from aluminum was made into the direct current voltage of +300V. In order to 
imprint primarily the toner image developed by development counter 4Bk on the middle imprint 
object 5, primary imprint bias voltage impressed to drum 5a made from aluminum was set to 
+400V. 

[0394] Secondary imprint conditions: In order to imprint collectively the full color toner image of 
four colors primarily imprinted on the middle imprint object 5 secondarily to the record material 
P, the direct current voltage of +2000V was impressed to the imprint means 8 as secondary 
imprint bias voltage. 

[0395] Consequently, also in 5000 sheet copy paper, each of image concentration of a fixing 
image, fogging control in the paper, and thin line repeatability was excellent, it was stabilized and 
the full color image excellent in color tone repeatability was able to be obtained. 
[0396] The full color image was formed in the development sections 17a, 17b, 17c, and 17d of 
the image formation equipment shown in example 13 drawing 2 using the nonmagnetic one 
component system developer (21) manufactured in the nonmagnetic one component system 
developer (1) and example 12 which were manufactured in the example 1 using the full color 
image formation equipment using the developer 170 of a nonmagnetic one component system 
development method using the nonmagnetic one component system developer shown in drawing 
6 , respectively, (22), and (23). 

[0397] The development counter of development section 1 7a is filled up with a nonmagnetic one 
component system developer (21). To the development counter of development section 17b It is 
filled up with a nonmagnetic one component system developer (1). To the development counter 
of development section 17c It is filled up with a nonmagnetic one component system developer 
(22). To the development counter of 17d of development sections It was filled up with the 
nonmagnetic one component system developer (23), and by the color order of black, cyanogen, a 
Magenta, and yellow, the line formed the multiplex toner image of four colors for the 
development of an electrostatic latent image, and the imprint to the record agent as imprint 
material on record material one by one on condition that the following, heating fixing was carried 
out at record material, and the full color image was formed. 

[0398] electrostatic latent-image: formed in the photo conductor -150V development bias 
voltage: — dc-component; -300V and alternating current component; — developer 
thickness: 170micrometer development bias voltage:imprint section 24a;+100 on the distance:300- 
micrometer development sleeve of 2000Hz, an amplitude 1.8kVpp photo conductor drum, and a 
development sleeve — V and imprint section 24b;+170 — V, imprint section 24c;+240V, and 
imprint section 24d;+310 — V [0399] Consequently, also by **** over the long period of time of 
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20000 sheets, it excelled in the image concentration of a fixing image, fogging control in the 
paper, and thin line repeatability, and it was stabilized and the full color image excellent in color 
tone repeatability was able to be obtained. 

[0400] The full color image was formed in the development counter 244-1,244-2,244-3 of the 
image formation equipment shown in example 14 drawing 5 p and 244-4 using the nonmagnetic 
one component system developer (21) manufactured in the nonmagnetic one component system 
developer (1) and example 12 which were manufactured in the example 1 using the full color 
image formation equipment using the developer 170 of a nonmagnetic one component system 
development method using the nonmagnetic one component system developer shown in drawing 
6 , respectively, (22), and (23). 

[0401] The development counter of a development counter 244-1 is filled up with a nonmagnetic 
one component system developer (23). To a development counter 244-2 It is filled up with a 
nonmagnetic one component system developer (21). To a development counter 244-3 It is filled 
up with a nonmagnetic one component system developer (1). To a development counter 244-4 It 
is filled up with a nonmagnetic one component system developer (22), and negatives are 
developed by the color order of black, a Magenta, cyanogen, and yellow. The package imprint of 
the multiplex toner image of four colors which imprinted the toner image of each color to middle 

. Jmprint.drum lifting.one by one, and- were imprinted by ; middleJmprint drum. lifting was carried out - 

at record material, heating fixing was carried out and the full color image was formed in record 
material. 

[0402] middle imprint drum: — charged-body; — aluminum and elastic layer; sterene-butadiene 
rubber — 5mm [ in thickness ] primary electrification condition: — dc-component; -600V and 
alternating current component; — 2000Hz electrostatic latent-image: formed in the amplitude 
1.8kVpp photo conductor -250V development bias voltage: — dc-component; -400V — 
Alternating current component; 2000Hz, developer thickness: 170micrometer primary imprint 
condition:imprint section 24a; direct-current-voltage +100V on the distance:300-micrometer 
development sleeve of an amplitude 1.8kVpp photo conductor drum and a development sleeve, 
Imprint section 24b; direct-current-voltage +150V, imprint section 24c; direct-current-voltage 
+200V, imprint section 24d; direct-current-voltage +250V secondary imprint condition:direct- 
current-voltage +2000V[0403] Consequently, also by **** over the long period of time of 15000 
sheets, it excelled in the image concentration of a fixing image, fogging control in the paper, and 
thin line repeatability, and it was stabilized and the full color image excellent in color tone 
repeatability was able to be obtained. 
[0404] 

[Effect of the Invention] According to this invention, a developer does not deteriorate in 
durability over a long period of time, it excels in image concentration stability and minute section 
repeatability, and the image which fogging does not produce can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing of the image formation equipment which can enforce the 
image formation method using the toner of this invention. 

[Drawing 2] It is explanatory drawing of the image formation equipment which can enforce other 
image formation methods using the toner of this invention. 

[drawing 3] It is 'explanatory drawing of the image 'formation equipment which can enforce other 
image formation methods using the toner of this invention. 

[Drawing 4] It is explanatory drawing of the image formation equipment which can enforce other 
image formation methods using the toner of this invention. 

[Drawing 5] It is explanatory drawing of the image formation equipment which can enforce other 
image formation methods using the toner of this invention. 

[Drawing 6] It is explanatory drawing of the developer using the nonmagnetic one component 
system development method using the toner of this invention. 

[Drawing 7] It is explanatory drawing of the developer using the binary system development 
method using the toner of this invention. . 

[Drawing 8] It replaces with the middle imprint object of the shape of a drum of the image 
formation equipment shown by dra wi ng 1 , and is explanatory drawing of the image formation 
equipment using a belt-like middle imprint object 

[Drawing 9] The pattern used in order to evaluate the expression nature of a minute section 
image is shown. 

[Drawing 10] It is the mimetic diagram showing the particle shape of non-globular form-like non- 
subtlety powder (B). 

[Drawing 11] It is a block diagram at the time of applying the image formation equipment of this 
invention to the printer of facsimile apparatus. 
[Description of Notations] 

1 Photo Conductor Drum (Latent-Image Support) 

2 Electrification Roller 

3 Rodding (Middle Imprint Object Means) 

4 4Y, 4M, 4C, 4Bk Development Counter 

5 Middle Imprint Object 

6 Cleaning Device 

7 Tray 

8 Imprint Means 

9 Fixing Assembly 
9a Fixing roller 

9b Pressurization roller 
L Light equipment 
E Laser light 

119 Photoconductor Drum (Latent-Image Support) 

120 Developer 

121 Development Sleeve (Developer Support) 
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122 Sleeve Base 

123 Magnet 

124 Conveyance Screw 

125 Conveyance Screw 

126 Development Container 

127 Development Blade 

128 Developer 

129 Toner for Supply 

130 Septum 

131 Opening 

169 Latent-Image Support 

170 Developer 

171 Development Container 

172 Development Sleeve (Developer Support) 

173 Feed Roller 

174 Elastic Blade (Developer Thickness Specification-Part Material) 

175 Stirring Member 

176 Nonmagnetic 1 Component Developer 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 8] 




Drawing 9] 



[Drawing 6] 
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[Drawin g 10] 




[Drawing 1 1] 
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